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How TIMKEN’ bearings help a 
drum stay fit as a fiddle 


This horizontal bull block draws tubing at 150 to 600 feet 
per minute. The overhung drum on which the tubing is 
coiled exerts a 20,000 pound pull. To carry this heavy load, 
design engineers mount the drum shaft on Timken® tapered 
roller bearings. Due to line contact between rollers and 
races, Timken bearings provide extra load-carrying capac- 
ity. Their tapered construction enables them to carry radial 
and thrust loads in any combination. Shafts are held in 
rigid alignment. Wear is reduced, long life assured. 


Mounting shafts on 
TIMKEN bearings 


Power input shaft and drum shaft of the horizontal bull 
block are mounted on two-row, non-adjustable Timken 
bearings. The left-hand bearing on each shaft is fixed 
while the bearing on the opposite end of the shaft is 
free to float. The fixed bearing cup in the power input 
shaft is mounted in a cartridge to provide an adjustment 
for the worm wheel. Lubricant is carried to the bearings 


by means of a circulating oil system. 





Want to learn 
more about bearings? 


Some of the engineering problems you'll face 
after graduation will involve bearing applica- 
tions. If you'd like to learn more about this phase 
of engineering, we'll be glad to help. For a copy 
of the 270-page General Information Manual on 
Timken Bearings, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don’t forget to clip this page for future reference. 
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To get a quick start on the road to success, engineering graduates who join Westinghouse start with an 
orientation and training program at the new Educational Center. The reading room shown above 
is one of the many facilities available at the new Center. To aid in carrying out the program, 
there are also modern classrooms, auditorium, cafeteria, hobby rooms and recreation areas. 


Regardless of the type of career you wish to follow in industry, the Westinghouse 
Plan will be of value in helping you achieve success. 

A major part of the Plan is the Graduate Student Training Program. It has 
been carefully developed through 50 years to enable top men, selected in leading 
colleges, to choose their careers wisely from the wide variety of opportunities 
available at Westinghouse. This method enables you to become a responsible 
factor, quickly, in one of America’s great industrial organizations. 

Getting men started right is so important to Westinghouse that millions of 
dollars have been spent to develop this Plan, provide the facilities and assemble 
and maintain a staff for this job. 

Experience shows that from this Training Program come most of the key person- 
nel, in research, engineering, manufacturing and sales throughout the Company. 

For detailed information about the Westinghouse Plan send for a copy of 
—‘“Finding Your Place in Industry”. G-10173 


EDUCATIONAL DEPARTMENT 


To obtain copy of 
“Finding Your Place in Industry”, consult Placement 
Officer of your university, or mail this coupon to: 


Mr. R. E. Davis 

District Educational Co-ordinator 
Westinghouse Electric Corporation 
10 High Street 

Boston 10, Massachusetts 
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... Gtits new $5,000,000 oil research center 


UNION OIL COMPANY 
planned for lasting 
economy ... installed 


JENKINS VALVES 


Archstects 
Pega AUSTIN, FIBLD & PRY, LOS ANGBLES 
Ht bifkidlitiy General Contractors 
'#ie bi P. J WALKER CO., LOS ANGELES 
Mechanical Contractors 
§. GLEN HICKMAN CO., LOS ANGELES 


anne % a4 
i Consulting Mechantcal Engsneer 


SAMUEL L. KAYE, LOS ANGELES 


“ 


The new 14-building research center of the Union Oil 
Company of California is unique in many features of design. 
Here, a research staff of 250 will have every modern facility 
for developing products that will shape the company’s 
future progress. 

The same future-minded attitude was maintained toward 
plant operating costs by the architects and engineers 
who specified equipment. To insure lasting efficiency and 
maintenance economy, they chose Jenkins Valves for more 
than 3,000 control points on the miles of steam, water, 
sanitation, fire-control, and other pipelines essential to 
Operations. 

Like so many of the nation’s top-flight building specialists, 
these men have confidence in the extra measure of efficiency 
and endurance built into Jenkins Valves. 

Despite this extra value, builders pay no more for Jenkins 
Valves. That is why, for new installations, for all replacements, 
the Jenkins Diamond is their reliable guide to lasting valve 
economy. Jenkins Bros., 100 Park Avenue, New York 17; 
Jenkins Bros., Ltd., Montreal. 


SOME OF THE 3000 JENKINS VALVES in- 
stalled at the new research center. Many structural 
innovations, designed to simplify maintenance, are 
unique in this plant. Tunnels between buildings 
carry oll pipelines; make them readily accessible. 
Air-conditioning system supplies 100% fresh air 
to laboratories at all times. The administration 
building, shown above, is one of 14 major build- 
ings on ao 100 acre site. 
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What’s behind this giant “Cat Cracker”? 


This catalytic cracking plant is in op- 
eration at Linden, N. J., refining oil 
products for Esso Standard Oil Com- 
pany. 

This behemoth can produce 1,520,000 
gallons of liquid power every day... 
that means more heat for homes, more 
fuel to operate factories and farms, 
more power to make the nation’s wheels 
go’round... better living for everybody. 

It took a vast amount of scientific 


skill and achievement, of vision and 
daring, to build this huge processing 
plant and put it into operation. Scien- 
tific petroleum research and oil engi- 


neering progress have always been 
pioneered and encouraged at Esso. 
With the chance to learn and advance 
on the job, along with fair pay and good 
working experience. ..the employees of 
Esso Standard Oil form a loyal and 
experienced team, that is constantly 
striving to improve the high quality 
and value of products that are sold at 
the famous Esso Sign from Maine to 


Louisiana. 


ESSO STANDARD OIL COMPANY 
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“No mud on 


our Pulpit! 


“No... not in our little church! 


“But something the Pastor said reminded me 
of a service I'll never forget. Later, Helen told 
me I'd said ‘Mud’ out loud. That’s why she 
dug me in the ribs and said ‘John, wake up!” 


“I guess I was wool-gathering. I was back over- 
seas, listening to a Chaplain who'd found a 
spot of beauty in a grove of trees for his 
services . . . right smack in the middle of a 
war! The green branches made a church-like 
arch. The sun filtered through the branches 
like through our church windows. 


“The Chaplain’s pulpit? Just the hood of a 
homely Army Jeep . . . splattered with mud. 
No organ music . . . just the booming of big 
guns far off. No pews, either . . . just mud to 
sit in. But I felt just as close to God then as 
I did last Sunday in our Maple Street Church. 


“After Helen nudged me awake, I thought of 
countries where mud és slung at pulpits. 
Where men of the cloth are jailed. Where 
churches are closed or burned. And where 
God is disowned. I gave thanks that here we 
respect all churches. 


“Freedom of worship is one of our precious 
rights. Other Freedoms include our right to 
vote as we please . . . and without anyone 
knowing whom we vote for. To get rip-roar- 
ing mad when we see our taxes wasted by 
wild spending . . . and when we read about 
charges of corruption against public officials. 
To choose our own jobs, like I did when I 
applied for one at Republic. To own our own 
homes. To drive our own car across state lines 
with nobody to push a gate down in our faces. 


“I said an extra prayer last Sunday: May our 
Reverend Johnsons, Father Kellys and Rabbi 
Cobens always have that sacred Freedomto preach 
their gospel from unmuddied pulpits. Amen.” 


REPUBLIC STEEL 


Republic Building * Cleveland 1, Ohio 


Republic BECAME strong ina strong and 
free America. Republic can REMAIN 
strong only in an America that remains 
strong and free... an America whose air- 
craft streak to all corners of the free world on 
missions of commerce, mercy and peace. Through 
the Aircraft Industry, too, Republic serves 
America. Republic furnaces and mills produce 
aircraft-quality steels . . . steels for the tools to 
shape the parts .. . steels for the instruments 
that guide the way . . . for shelcering hangars .. . 
for the reinforcing that makes safer runways. 
Republic is proud of the part it plays in supply- 
ing so much of the ground-based production 
power that keeps America powerful aloft. 


For a full color reprint of this advertisement, 
write Dept. H, Republic Steel, Cleveland 1, Obio. 
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yivania 


TODAY, you will be joining a 50-year-old organization with 35 plants and laboratories throughout the U. S. 


Sylvania—young, aggressive leader in its field—is a thoroughly seasoned company with an unbroken record 
of earnings and dividend payments since 1928 when its stock was first offered to the public. 


Sylvania’s product diversity has expanded to include electronics, radio, lighting and television — all vital 
and growing fields in today’s and tomorrow’s industrial picture. 


In addition to a firm foundation of consumer products the company is one of the large producers of 
important items for the present defense program. 


TOMORROW, as Sylvania continues to expand, as planned new research and production facilities are 
provided, there will be many opportunities for college trained men to participate in further engineering and 
scientific developments and to enjoy personal recognition and professional growth. There will also be a 
constant need for men to fill supervisory and executive positions. After a short orientation program, you can 
be a part of a young, dynamic company that welcomes youth and imagination. 


Whether you desire big-city life or the environment 
of a suburban community, the choice is up to you. 


The future is as big as you want bo make tt at Sylsania! 


Check your major field of study and the location you 
w and mail to: LEARN WHERE YOUR BEST OPPORTUNI- 
pester on the coupon Relow ene me TIES LIE WITH SYLVANIA! SEND FOR 


Ww Corry : FREE, INFORMATIVE BOOKLET, “TODAY 
Mr. David W. Currier, Supervisor of Employment AND TOMORROW WITH  SYLVANIA.” 


Sylvania Electric Products, Inc. 
1740 Broadway, New York 19, N. Y. 
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something new in engineering education 


Course XIV — Economics and Engineering 


By Prof. Ralph E. Freeman 


Chairman, Department of Economics and Social Science 


Some years ago I recall talking with a man who 
had recently graduated from the Institute. He was 
already “* successful” in the sense that he had real 
accomplishments behind him in the firm for which he 
worked and a future which promised even greater 
responsibility and rewards. He told me: 

‘I’m convinced that I got a good education at 
M. I. T. Technically, my preparation has left little to 
desire and, for most of the engineering jobs in our com- 
pany, I’d be well equipped. But for the particular 
kinds of jobs that have been coming | my way. there are 
some pieces missing in my training. 

What were these missing pieces? This man’s prob- 
lem arose from being placed in a job where his engineer- 
ing skills —- and they were very considerable ones — 
weren’t quite enough to give him the confidence he 
sought as a problem-solver. He told, for example, of 
an early disappointment which he had had. With all 
of the vigor of the young engineering graduate, he had 
tackled a challenging assignment of re-engineering the 
entire packaging process in the company’s production 
department. He was — and is — convinced that the 
proposals which he offered made good engineering sense. 
But two things went wrong. The “boys upstairs” sat 
on his suggestions for a long time and finally requested 
drastic modifications which gave more specific weight 
to factors of cost analysis, revenue potentialities, and 
the overall product strategy of the firm. No one spe- 
cifically said to him, “See here, you were expected to 
act as an economist on this proble m as well as an engi- 
neering methods man.” But he felt that the company’s 
officers were disappointed that he had not more readily 
anticipated and grappled with the interplay of engi- 
neering and economic factors that underlay the problem. 

The second thing that went wrong appeared only 
after he had revised his proposals in view of their 
economic implications. The old enthusiasm for his 
work was returning as he began to see the fruits of his 
efforts take shape in the form of new machinery and 
layout in the packaging department. But he soon 
found himself crushed and bewildered because the 
workers in the department refused to “accept” the 
changes on which he had spent so much energy. “‘Resist- 
ance to change — it’s an old story,” the old-timers in 
management told him. This didn’t satisfy him; some- 
how he felt that he ought to have anticipated this 
problem, he ought to have understood why the workers 
reacted as they did when they faced the shiny new 
machinery, and he ought to have known what experi- 
ence others have had in solving problems that have 
both engineering and human relations aspects to them. 
Some of these things he did learn in the difficult sessions 
which preceded the final installation and successful 
acceptance of the changes. “But,” he concluded, 
“‘there’s a lot more that I need to know. That's what 
I mean by the ‘missing pieces’ of my education.’ 

At the time I heard this story, there was little that 
I could do beyond sympathizing with him and suggest- 
ing that we now tried to fill in some of these pieces 
through the M. I. T. undergraduate Humanities and 
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Social Studies program. Today there is much more 
of an answer that I can give to the undergraduate who 
wants to combine solid engineering training with a 
liberal measure of social science courses. That answer 
is Course XIV — Economics and Engineering. 

In one sense, Course XIV represents a new concept 
of engineering education. The changes which it intro- 
duces into the more usual type of undergraduate pro- 
gram are somewhat sweeping in appearance. Yet in 
another sense the course is a logical outgrowth of the 
notion that some jobs in industry and in government 
are, by their nature, “engineering plus social science’ 
jobs. An example might be the jo ib of resident engineer 
for a foreign branch of an American oil company. Here 
the professional worker deals daily with problems which 
oe intimate familiarity with petroleum engineer- 

, the economics of the oil industry, and, as events 
in the Middle East are showing us more clearly, the 
social and economic background of the country in which 


he is working. 


Certain questions come up again and again in our 
discussions with prospective Course XIV undergrad- 
uates. To answer them will serve to make clearer the 
underlying philosophy of the course as it now operates. 

First, t pa what training does the Course XIV student 
get in the social sciences? In general, the student in 
Course XIV substitutes approximately a year of social 
sciences for engineering. To begin with, there is a core 
of four subjects which are taken by all such students. 
Two of these introduce the student to economics; an- 
other to the quantitative side of social sciences — sta- 
tistical analysis and accounting for private firms and 
for the whole economy; and the fourth to the effects 
of the social structure on an individual’s attitudes and 
activities. 

These core courses are designed to give (1) an 
elementary knowledge of the economy and society in 
which the individual and firm operate, and (2) an 
introduction to social science techniques and analysis. 
A student can then elect up to seven additional courses 
in his junior and senior year. These electives make it 
possible for him to direct the emphasis in his program 
toward industrial economics or toward industrial rela- 
tions, although work in both fields is encouraged. This 
additional work can lie in such areas as personnel 
administration, social psychology in industry, econom- 
ics of invention and innovation, industry studies, inter- 
national trade and finance, economics of government 
activities, and the like. 

Second, what price does the student pay for this train- 
ing in the social sciences? Is his engineering training so 
reduced that he cannot qualify as a professional engineer? 
Some sacrifice of engineering studies is clearly necessary 
in order to provide for this study of social sciences. 
But in each of three engineering fields, mechanical, 
electrical, and chemical, the basic courses have been 
retained. In general, the more specialized elective 
subjects have been eliminated. Sometimes a student 


(Continued on page 24) 
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“keep it quiet but...” 


Rumors: A Vital Concern to National Security 


By Peter Embree, '55 


Wartime intelligence and community stability 
depend on the ability of people to perceive, retain and 
report information. In community life, information is 
passed from person to person and becomes distorted 
in many ways. This distortion is basic to rumors. 

In 1942, just after Pearl Harbor, and for the next 
few years, the communities of our country were over- 
run with rumors. These were important factors in 
wartime morale. An optimistic rumor could lead to 
dangerous complacency, while fear rumors could create 
a defeatist attitude. 

At this time there had been very little research 
done on the questions of how rumors spread, their 
classification or the determination of their significance. 
As a result of the evident need for work in this field, 
Professor Gordon Willard Allport of Harvard Univer- 
sity and three associates mms blir the task. These 
four people without a cent of subsidy made a significant 
contribution to science and public welfare. 

The research problems of studying rumors are 
similar to those encountered in other social sciences. 
There are no spic and span laboratories, no graduates, 
scales, meters or other convenient standards by which 
to measure rumors quantitatively. A researcher could 
perhaps plant a rumor but it would be practically 
impossible for him to follow it at every stage in its 
progress, follow its distortion or record the speed with 
which it is propagated. But on the other hand, it was 
possible to do much work in a qualitative way. 

The methods they used facleded collection, classi- 
fication and interpretation of wartime rumors, and 
classroom experimental work. In this experimental 
work, Professor Allport used the “picture test” that 


was first used by Binet in 1900. The picture test was 
used to discover how distortion occurs and what forms 
it takes. The standard procedure in picture tests is as 
follows: A slide is projected in full view of an audience, 
an “eyewitness” describes the picture as he sees it, 
including approximately twenty details to the first of 
a group of six people who have not seen and cannot see 
the projection on the screen. The other five are out 
of hearing range. This person is instructed to repeat 
what he heard as accurately as he can to the second. 
The second person repeats the description to the third, 
until all six persons have heard a description of the 
picture. The sixth person then repeats his version to 
the audience who have been listening to the reports in 
full view of the screen. The results are very interesting. 

In these experiments it was found that three basic 
forms of distortion take place. The first is called 
levelling. In the process of levelling, the less relevant 
details are dropped. The number of details repeated 
drops from the original twenty to about five. The 
second form of distortion is called sharpening. In 
sharpening, the subject exhibits selective perception, 
or retention of odd wording. Movement is accentuated. 
The action is contemporized. For instance, one slide 
depicted people standing in a subway train without 
holding on to anything, the train was obviously not 
moving. Yet in the majority of terminal reports the 
train was described as being in motion. The third 
process in distortion is called assimilation. The material 
is given an orientation in space and time. It is assim- 
ilated to self interests and distorted to the individual’s 
folkways. In the subway slide, a white man was talking 
to a Negro and — an open straight razor in his 





Allport. For terminal reports, see below. 
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— hand. In the Terminal Reports ‘the 
| razor was located in the Negro’s 
oe hand. This detail was assimilated 
in such a way, presumably because 
the subjects associated the carrying 
of open straight razors with Negroes. 
Another slide, in which the location 
was not identified, depicted some 
Negroes and a policeman carryin 
a night stick. In the Termina 
Reports this slide was described as 
a race riot in Detroit. Thus it was 
given an orientation in space. 
The tendency to orient a report 
in such a way that it is more easily 
understood is called a “closure” 
tendency. The subject seeks to fit 
the information he has heard into 
a pattern that fits into his past 
experience. In the dynamic com- 
munity situation the closure tend- 
ency is the most important form of 
distortion. Each individual in the 
rumor chain tends to stereotype, 
rationalize and interpret any infor- 
mation as he passes it along. Un- 
familiar names and places are either 


(Continued on page 26) 
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the meson 


Predicted by Theory, then Found in Practice 


By Edward A. Colbeth, '53 


Two decades ago the world as we know it was 
apparently explainable in terms of three elementary 
particles: the electron, the proton, and the neutron. 
These were the particles of which the substances of the 
universe were built. Here, certainly, was a simple and 
wonderful picture of nature. Today, however, nineteen 
particles are known, and there may still be more as yet 
undiscovered. The meson is one of these particles. 

In 1932, when the neutron was discovered by James 
Chadwick, atoms were thought to consist of a tight 
nucleus, made up of protons and neutrons, and a col- 
lection of electrons revolving around the nucleus. This 
was a very nice, clear-cut picture. However, there was 
the problem of explaining the nature of the forces which 
are responsible for holding the protons and neutrons 
in the atomic nucleus together. At the time, W. Heisen- 
berg, who had suggested that atomic nuclei were built 
up of protons and neutrons, tried to account for intra- 
nuclear attraction by making use of the idea of wave- 
mechanical exchange forces ‘which he had previously 
used to explain the « optical spectrum of helium. These 
exchange forces have no counterpart in either classical 
or Newtonian mechanics and are the result of wave 
mechanics. 

One of the general results of wave mechanics is that 
if any system can be represented by two or more states 
with the same energy, then the actual state of the 
system is more stable than these individual states. 
This means that there is an additional energy contri- 
bution, the exchange energy, which makes the system 
more stable. Therefore, it is equivalent to an attractive 
force. When applied to proton-neutron systems, which 
can exist in different states of equal energy, the result 
is that the proton and neutron must attract one another, 
due to the exchange force. A further consequence of 
this theory is that when the neutron a proton 
approach close enough for the attractive force to 
operate, neither particle is exclusively a neutron or 
wroton. There is then a rapid exchange of charge 
root the particles. It was naturally supposed that 
this electric charge was an electron, either positive or 
negative. However, since nuclear forces operate over 
such small distances, of the order of 10- cm., and the 
minimum effective range of a force involving an electron 
is about 10-'' cm., some new idea had to be proposed. 

This new proposal was not long in coming, for in 
1935 a new type of field was proposed by the Japanese 
physicist Hideki Yukawa. It was to consist of quanta 
of energy, which might take the form of particles of a 
certain mass, and might explain nuclear forces. Yukawa 
said that the two chief forces known, electrical and 
gravitational, could be explained in terms of emission 
and reabsorption of light quanta and gravitational 
Because nuclear forces are of a 

different type, i.e., more powerful and operating over 
much smaller distances, he suggested the new type of 
field, which was to be responsible for nuclear forces. 
Using the fact that nuclear forces act over such a short 
distance, Yukawa estimated that the mass of the field 
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quanta exchanged between two nucleons, was about 
two hundred to three hundred times that of an electron. 
These field quanta he called mesons, which were thought 
of as a binding material holding together the neutrons 
and protons in the nucleus. The mesons are regarded 
as the carriers of energy quanta in the meson field, 
similar to the carrying of energy quanta in an electro- 
magnetic field by photons. Due to the presence of 
thre se types of strong bonds in nuclei (proton-proton, 
neutron-proton, and neutron-neutron), he predicted 
that there would be three kinds of mesons: positive, 
negative, and neutral. 

In 1936 and 1937, scientists in the United States 
discovered the presence of positively and negatively 
charged particles having a mass of about two hundred 
times that of electron. Here, then, was experimental 
evidence that there were such things as mesons; it 
might now be possible to explain nuclear forces. 

However, ten years later, after a great deal of 
experimentation, a discrepancy was discovered in 
Yukawa’s theory of nuclear forces. It was found that 
although a great number of mesons were produced by 
incoming cosmic radiation in the by atmosphere, 
they were not often absorbed by nuclei of atoms. The 
probability of production was 10" times that of absorp- 
tion. Not only did this contradict Yukawa’s theory, 
but it also contradicted a general principle of physics, 


the reversibility of microscopic processes. 

To clear up this situation, Marshak proposed in 
1947 that there were two types of mesons. One, the 
heavy variety which possessed the properties that 
Yukawa had described and were responsible for the 
forces holding the atomic nucleus together; the other, 
the lighter variety, which was a decay product of the 
heavier mesons. This was the type that had been 
observed for ten years by experimenters in cosmic 
rays. According to this theory, the heavy mesons are 
produced by primary cosmic radiation in the u 
atmosphere and decay into the lighter variety in ps aa 
10+ seconds. In this time they cannot penetrate very 
far into the atmosphere and thus the light mesons are 
the ones chiefly ee at sea level. These can be 
absorbed by atomic nuclei only with great difficulty. 
The strong production and weak absorption and inter- 
action of mesons might be explained by this. 

Shortly after this ah actual photographs of 
heavier mesons were taken at high altitudes in the 
Bolivian Andes. It was found later as the result of 
experiment that heavier mesons interact strongly with 
rotons and neutrons, while the lighter ones do not. 

he heavy meson (called 7-meson) has three forms: 
positive, negative, and neutral. The charged 7-mesons 
have a mass about 276 times that of an p sal The 
neutral x-meson is somewhat lighter than the charged 
a-mesons (about eleven electron masses). Two forms 
of the lighter meson (called u-meson) have been found, 
positive and negative, having a mass of about 210 
times that of an electron. 


(Continued on page 34) 
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the m.i.t. women’s dorm 


By Margaret Hughes, ‘55 


Photographs by Dan Brzezenski, ’53 
Well, 


So you don’t know about the girls’ dorm? 


it’s about time you did. Often referred to as 120 Bay 
State, you will find it is one of those repetitious four- 


TUCK, ' 
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Let’s see .. . the score’s just about even. 


story brick houses which endlessly line the streets of 
Boston. When full it holds seventeen girls, and at 
present contains sixteen and a house mother. There 
are seven double rooms and three singles. It is pretty 
much like any girls’ dormitory with a few important 
exceptions. 


Waiting for a taxi on a cold morning. 


Most of us probably first heard of the place by 
reading about it in some of the M. I. T. information 
sent us before we.came. Half are freshmen, and as you 
might expect, many of us, especially those from a 
distance, came here because we thought it would be 
a good idea to live in a dorm at first to get used to the 
place. Some were obliged to stay here by their parents, 
and still others are here because they didn’t realize 
what they were in for. A few of us very soon found 
that we did not like the situation here, and so had some 
idea of moving out for the second term, but the authori- 
ties made this extremely difficult no matter what 
reason was offered. 

I might begin by indicating what a school day is 
like at the dorm. We get up at various times, probably 
ranging from early in the morning for the few who ever 

et up to study, to half an hour Beles one’s first class 
for those who just can’t seem to get up until the last 
minute. If we want breakfast, we get down to the 
dining room, usually in bathrobes, at seven-thirty, 
where one of the girls will be cooking it. It is also 
possible to make lunch if there is time. There are four 
ways of getting to and from school. The most usual 
is to walk; it is a bit over a mile. I think the distance 
is about the biggest disadvantage of living in the 
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Buzzing the girls for dinner. 





money. We can also take the bus or hitchhike; the 
usual method of hitchhiking is to wait until a car stops 
for one or more boys, and then get in with them. As 
I am not concerned here with what goes on at school, 
I will skip to the returning. 

We leave school any time from after the last class 
to late at night. Supper is served at six-fifteen, but 
it is possible to eat leftovers if one gets home not too 
late and if there are any left. One thing I am glad of 
is that it is not an unpardonable offense to be late for 
supper. The house mother says grace, which is tolerable 
for those who appreciate it, but something I consist- 
ently try to avoid usually by arriving at the table after 


it’s been said. I would much prefer having a short 
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This particular chore seems rather pleasant 

to the girls. 

dormitory, because it makes it impossible to get home 
for supper if one happens to have a meeting of a 
student activity to attend or if one wants to go to any 
one of a number of lectures that occur at five o’clock 


at the Institute. If the weather is bad enough we take 
taxis, for which purpose a former Tech co-ed has left 


It’s kind of hard to keep up with the boys, so the 
data is dutifully recorded. 


Hmmmm ... that meat should be ready by now. 


period of silence before starting so the girls could say 


grace to themselves if they wished. I don’t hear too 
many complaints about the food, and although too 
salty for my taste, the general opinion seems to be 
that it’s cooked well. After supper three of the girls 
clear, wash, and dry the dishes. Some of them will 
talk, play cards, read magazines, or listen to the radio 
before cracking the books. 

On weekends I’m usually not around much myself, 
but I have an idea what goes on then. If one doesn’t 
go away, weekends are a good time to wash clothes, 
write overdue letters, and make up back homework. 
Some of the girls go to church on Sunday, and some of 
them sleep late. Meals are served on weekends as well 
as during the week, and for some reason Sunday dinner 
is above average. 
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Employment Patterns Established by M. 1. T. Alumni 


By Paul Simmons 
Edited by Raymond D’ Arcy, ’54 


This article is an abridged version of a thesis written 
as partial requirement for a Master of Science de "gree 
in Business and Engineering Administration. It is 
hoped that members of the student body may find 
information that will be of aid, or at least of interest, 
as they contemplate their own postgraduate activities. 

In ‘September, 1947, the Alumni Placement Bureau 
undertook to send over thirty thousand questionnaires 
to all former M. 1. T. students whose addresses were 
known and who had attended the Institute for one 
semester or more. The information requested was: 
title of position, department or division of company, 
name of firm, and products of the company with which 
the alumnus is concerned. 

The information contained on the twelve thousand 
returned questionnaires was coded and placed on I.B.M. 
cards. Each individual was coded according to field 
(type of industry); subfield (specific industry ); function 

(type of work or position); company; and M. I. T. 
course, class, and degree. There were eighty-six fields 
and more than five hundred functions coded. 

Although nearly twelve thousand questionnaires 
were returned, the eighteen thousand unreturned ques- 
tionnaires may introduce some source of error if some 
group, such as the least successful graduates, failed 
completely to answer. The meagre amount of informa- 
tion requested, as well as the general nature and other 
usual errors of mailed questionnaires (misleading infor- 
mation, difficulties of evaluation, and the like) provide 
the main sources of error in the work. 

It became evident at the beginning of the investi- 
gation that it would be necessary to limit the scope of 
the study to selected groups. It was decided, therefore, 
to concentrate on the employment patterns being 
established by graduates of the Departments of Mechan- 
ical Engineering, Chemistry, Chemical Engineering, and 
Business and Engineering Administration. In order, 
however, to make comparisons between the employment 
patterns established by the graduates of these depart- 
ments and all alumni, it was decided to present certain 
patterns being established by the alumni as a whole. 

For want of a better term, “Field” is used to desig- 
nate types of industries and spheres of activity in which 
Technology alumni are employed. Obv iously, such a 
classification could range from a long, unmanageable 
list of specific industries to such broad designations as 

**Professional” and “‘Business.”’ In this study, the field 
designations employed are those devised for the Alumni 
Placement Office as a means of classifying alumni. 

According to the 1947 survey the field of business 
services (including the sub-fields of industrial engineer- 
ing, advertising, trade associations, research organiza- 
tions, legal services, testing and inspecting laboratories, 
engineering service contractors, Chambers of Commerce, 
and pe srsonal service) led all others by a respectable 
margin, both percentage-wise and in total number of 
alumni thus engaged. Over 1400 reporting alumni 

12.1%) were employed in this field in 1947. It is 
pls that many alumni are not coded according 
to sub-field. Of those who are, more than three times 
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as many are reported in research organizations than 
any other sub-field. It is somewhat surprising to note 
that slightly over two hundred of those coded by sub- 
field were with trade associations. Since roughly one- 
third of all alumni answered the questionnaire, it would 
indicate that more than 600 alumni (1.6%) were with 
trade associations in 1947. 

Since the field of business services looms so large 
in the total picture, a further breakdown is shown 
below: 

TABLE 1 
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Industrial Engineers. . . . 101 
Chamber of Commerce. . . . 6 
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Legal Services 77 
Personal Services 103 
Not Coded. . . 236 
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As shown on Chart A, the next largest field of 
employment for Technology alumni is the federal gov- 
ernment, with 801 alumni represented. State and 
municipal employees bring the total working in the 
various echelons of government to 8.3%. Teaching 
(6.6%), chemical manufacture (5.0%), electrical equip- 
ment (4.8%), and machinery (4.5%) conclude the list 
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of fields reported by more than 500 each. These six 
fields account for 41.3% of all those reporting, with 
the remainder scattered throughout the other seventy- 
nine fields. 

Of the one hundred alumnae who answered the 
questionnaire, 62% were in just three fields: 28% 
in teaching, 21% in business services, and 13% in 
architecture. The classification of housewife is not 
included. 

Of the four departments studied most intensively, 
graduates of the Department of Chemistry demonstrate 
the greatest tendency to concentrate — 48.2% being 
engaged in the three fields of chemical manufacture, 
business services, and education, with one out of every 
four being employed in the single field of chemical 
manufacture. This represents the single largest con- 
centration of field of any category studied. Moreover, 
graduates of this course with an S.B. degree tend to 
find employment in a rather restricted number of fields. 
Although the ten top fields of all alumni account for 
a total representation of 53%, or an average of 5.3% 


Management 
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Chart H 


per field, the ten top fields for graduates of Course V 
account for a total of 70.9%, an average of 7.1% per 
field. 

It should be pointed out that Course V differs quite 
considerably from most other courses in percentage of 
doctor’s degrees awarded. The average for the Institute 

~ 1910 to 1947 — is 4.3% of all degrees awarded. In 
the Department of Chemistry the figure rises to 31.4% 
of Course V graduates. 

Next in field concentration are graduates of the 
Department of Chemical Engineering with 42.2% in 
the three fields of chemical manufacture, petroleum, 
and business services. The single fields of chemical 
manufacture again predominate with 18%. However, 
they are more widely scattered than Course V gradu- 
ates, appearing to strike a medium between fields 
popular with graduates of Course I] and Course V. 

The main difference in field between graduates of 
Course X and Course V appears to be in the fields of 
petroleum and teaching. Whereas 14.9% of Course X 
graduates work in the field of petroleum, only 4.3% of 
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Course V graduates are so employed. The situation is 
reversed in the field of education, with Course V show- 
ing an 11.2% representation while only 3.9% of Course 
X graduates are represented. 

Graduates of the Department of Mechanical Engi- 
neering gravitate primarily to the fields of machinery, 
business services, and government, with 27.7% thus 
engaged. It is not surprising to find, in view of the 
comparatively broad curriculum, that Course II gradu- 
ates were engaged in virtually every field of employ- 
ment. Of the eighty-five designated fields, Course I] 
graduates were found in all but six. Course II gradu- 
ates differed significantly from all alumni only in the 
field of machinery, with 12.4% employed in this field 
compared to 4.5% of all alumni. 

The tendency of graduates of the Department of 
Engineering and Business Administration not to con- 
centrate is clearly demonstrated by the fact that only 
21.7% are found in the three top fields of business 
services (10%), machinery (1.5%), chemical manu- 
facture (4.2%). 

It is not so strange that there are, proportionately, 
fewer Course XV graduates in the field of business 
services than the average 12.1% of all alumni, because 
of the fact that this field is composed largely (42%) of 
those alumni who are employed in research organiza- 
tions, which is classified as a sub-field of business 
services. 

It should be remembered, too, that Course XV is 
the only group studied in which there are no doctor’s 
degrees awarded. It appears that the higher the level 
of education the more likely was concentration in a 
limited number of fields. 

The major reason that Course XV graduates tend 
not to concentrate in particular fields, it seems, is that 
the variety of subjects studied is quite wide. One 
would naturally expect to find graduates of a course 
offering both engineering and business subjects working 
in more fields than graduates of a predominantly 
technical course. 

The previous section was primarily concerned with 
the industry fields in which M. I. T. alumni find employ- 
ment. In this section data will be presented to show 
what functions, or type of work, alumni are engaged 
in. It is evident, for example, that general adminis- 
trative functions, engineering functions, sales functions, 
etc. must be carried on in the various fields. This 
section, therefore, deals with the functional activity 
of alumni according to type of work and job positions. 

The coding system developed for the Alumni Place- 
ment Bureau, which was used to code all questionnaire 
returns, lists more than five hundred different functions. 
This presents a problem in grouping. After considering 
many alternatives, the writer came to the conclusion 
that the most logical grouping appeared to be the 
following: (1) engineering and research, (2) manage- 
ment and administration, (3) production, (4) teaching, 
(5) sales, (6) armed forces, (7) finance and accounting, 
(8) chemist, mathematician or physicist not otherwise 
classified, (9) student, and (10) all other functions. 
The first nine groupings account for 380 specific func- 
tions, with the remaining 120 plus making up that 
group designated as “other.” 

Perhaps the most difficult functions to group were 
those in the area of administration and management. 
It is certain that technical directors, works managers, 
treasurers, controllers, sales managers, chief engineers 

-to name a few — perform some administrative and 
managerial functions. However, since the administra- 
tion-management is composed wholly of those alumni 
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industry’s rubber carpets 


Conveyor Belts Save Money, Time, Effort 


By Tom Cantrell, 


Everybody has seen a conveyor belt at one time or 
another. Basically, they appear to be ridiculously 
simple. Take a hoop of flexible material, stretch it 
over two drums, one of which is powered, and you have 
a conveyor belt. But these simple conveyor systems 
move an astounding amount of material, and in certain 
situations have unique advantages over other types 
of transport. 

The essentials of a conveyor are: (1) the belt, (2) 
the idlers, rollers which support the belt, (3) the head 
and tail pulleys, which change the direction of the belt, 
and are the points of power application, (4) the support- 
ing framework. 


Engineering problems of belts 

A belt must have great strength along its length. 
Stretching makes large take-up mechanisms necessary, 
which are expensive and hard to construct in constricted 
locations. 

It must have enough flexibility to pass over pulleys 
with minimum distortion and wear. Lack of flexibility 
causes breakage. 

Another property essential for many operations is 
troughability. This means the belt must lie well on 
idlers which tilt the outer edges of the belt upward, 
forming a moving trough. 

Therefore a belt is an animal that must have great 
tensile strength in one direction and flexibility in the 
other two directions. 

The surface requirements of the belt vary. Belts 
handling ore, coal, and fill receive their greatest wear 
when the material is dumped on the belt. Conveyors 
for package goods have specially roughened surfaces 
so the goods may be moved up and down relatively 
steep inclines. Oil resistance or heat resistance may 
be required in specific applications. 

Each installation presents different demands on the 
belt. A belt which can store up a large static electricity 
charge would be dangerous where explosive or dusty 
products are handled; a material that will not affect 
the taste of foods is essential for belts used in canneries. 

A conveyor flight may be defined as the section of 
a system which consists of one belt. A system may 
contain a number of flights, just as a stairwell contains 
many flights of stairs. A long flight is desirable for a 
multitude of reasons. Reduced wear is the main one. 
A given point on a belt on a long flight passes over the 
pulleys less often, increasing the flex life. It also passes 
the loading point, the source of most surface wear, 
less often. If the belt is carrying a material which is 
crushed easily, and loses value as it is crushed (soft 
coal), a small number of points of transfer from one 
flight to another reduces opportunity for damage. The 
number of motors, pulleys, slack take-up mechanisms 
and controls needed for a system is reduced by the 
use of long flights. 

Another factor in increasing belt life is the load per 
foot of length. A belt which can carry more pounds 
per foot can deliver equivalent tonnage while moving 
at a slower speed than one with a lighter loading. This 
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cuts wear in the same manner a long flight does, and jin 
addition enables more uniform loading. Wear on 
idlers and pulleys is reduced also. 

$0 you see our simple flexible hoop presents a 
number of very real and knotty engineering problems. 


Conveyor Belt Engineering 

The problem of providing high tensile strength in 
one direction and flexibility in the other directions has 
been approached in several ways. 

The oldest type of belt, and one that is still much 
used, is the one in which the load-carrying element is 


cloth. A cross-section of the belt reveals that it is 
built up of alternate layers of duck and rubber. Cotton 
duck has been used for many years, but recently rayon 
duck has been utilized with success. For high-tem- 
perature work, glass-fibre is used. 

About twenty years ago a new approach was tried. 
Rows of rope were laid side by side running lengthwise 
in the belt, and fabric was used in the outer layers of 
the core. Thus the rope was used to take the tensile 
stress, but did not stiffen the belt transversally. This 
kind of belt has good troughing properties. 

Greater tensile strength was desired. When aircraft 
steel cable (used for rudder and elevator operation in 
planes) was developed, its properties proved to be useful 
in belts. It is strong, flexible and of small diameter. 
The wire is brass plated for improved adhesion in 
rubber, and used in the same manner that the rope 
was in the older type of belting. It is this kind of belt 
that makes long-distance hauling of ores possible. 

The surface requirements of the belt determine the 
specific type used. Abrasion resistant covers are desired 
for ore and coal handling belts. Belts which carry 
packages and other smooth surface items need rough 
surfaces like a “stucco” or “duck impression” to provide 
a high coefficient of friction for transport up inclines. 
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industry's rubber carpets 


On surfaces which will be covered by oil and grease, 
covers of neoprene plastic or “Chemigum” (Goodyear 
trade name) are used. These covers are designed to 
resist softening and swelling caused by oil. 


Uses of Conveyors 

A conveyor does its job best when handling a mate- 
rial which is loaded on at a steady rate, and is not 
damaged by transfer from one belt to another. Coal. 
ore, and crushed stone obviously fit this dese ription 
well. In coal mines conveyors have re placed electric 
mule cars, and do a much more satisfactory job, espe- 
cially in old workings where rail trac kage had been 
poorly planned. 

In open pit mines a conveyor which carries the ore 
to the surface removes the need to take railroad cars 
down into the pit, thereby saving both time and money. 

Cross country transportation of ores and fill has 
been the most spectacular utilization of conveyor belts. 
The first major long distance haul was the removal of 
Denny Hill from the center of Seattle. The dirt was 
dumped in barges to be emptied in Puget Sound. The 
longest belt ever built was ten miles long and used to 
haul fill to Shasta Dam. The longest system now in 
operation is the seven mile belt at Bull Shoals Dam, 
also used to move fill. Single belt flights of more than 
two miles have been used. There appears to be no 
mechanical limit to the length of conveyor systems. 

In factories conveyor belts are employed to carry 
components along assembly lines, in shipping rooms and 
storage areas. High friction surfaces enable goods to 
be handled with maximum safety. 


Economics of Conveyors 

For use in coal mines, conveyors are more expe nsive 
to install and operate when the hauling distance is less 
than four miles. However, if the trackage must be 
laid in a circuitous route, as is the case in many old 
pits, a conveyor belt may be more economical. 

For above ground use, a conveyor system is gener- 
ally more c -ostly toconstruct thana railroad right of way 3 
but for distances of less than fifteen 
miles, may prove cheaper to operate 
because of the expensive terminal 
facilities which a railroad must 
maintain. 

For most economical operation, 
a near-full loading at all times is 
needed. 

Thus it may be seen that a con- 
veyor is not by definition the most 
economical long distance transport 
device, but that the material to be 
hauled, the traffic density, the ter- 
rain, and the distance are determin- 
ing factors. 


In the Future??? 

Two of the more ambitious proj- 
ects proposed for conveyor Le 
are the Riverlake ore conveyor and 
a Times Square-Grand Central Sta- 
tion passenger shuttle. 

The former project is to consist 
of northbound and southbound belts 
enclosed in an elevated tube, run- 
ning from Lorain on Lake Erie to 
the steel mills of Youngstown and 
the Ohio River. a distance of one 
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Model showing ribbed top conveyor 
handling wet material. 











hundred thirty miles, including proposed branches. 
The traffic which this conveyor is planned for is 
Mesabi iron ore bound for Youngstown and coal from 


the Ohio River for Great Lakes ports. All of this 


material is at present moved by rail. 

The backers of the belt line offer to deliver coal in 
Youngstown more than a dollar a ton cheaper than 
railroads do and iron ore at more than fifty cents a ton 
less. They claim that this would enable the Youngs- 
town mills to better meet the prices offered by mills 
located on rivers. 

The belt would consist of 172 flights on the main 
line from Lorain to East Liverpool on the Ohio River. 
These flights range in length from 2,000 to 3,800 feet. 
The northbound belt for coal will be wider than the 
sixty inch iron ore belt running south. The estimated 
cost at the time of first proposal, 1949, was $210,000,000. 
This estimate has since risen. The top estimate is 
$355,000,000 plus as computed by engineers employed 
by the Special Transportation Committee, made up of 
twelve railroads in this area. 

Moving at arate of 600 feet a minute, the belt would 
have a potential capacity of 32,000,000 tons of iron ore 
per year southbound, ‘and 20,000,000 tons of coal 
northbound. 

Bills have been presented to the Ohio legislature to 
give conveyor belt companies right of eminent domain. 
Here is where the battle is pitched between the railroads 
and the backers of the belt line. 

The railroads contend that by its very nature a 
conveyor belt is not and cannot be a common carrier 
for whom the right of eminent domain has been reserve ad. 
They say that ‘the Riverlake line is designed to handle 
only a select market and would constitute, in effect, a 
wrivate transportation system for the steel companies. 

The railroads also state that if they are deprived of 
the income from ore and coal handling, the quality and 
expense of general railroad service will suffer. 

Other economic arguments against the belt are pre- 
sented by the railroads. They point out that it would 
erase the price advantage enjoyed by coal mined in 
Ohio by bringing in better quality coal from Pennsyl- 
vania via the Ohio. The conveyor would employ many 
fewer people than the railroads. The 
reduced income of the railroads 
would be reflected in the reduced 
taxes they would pay to counties 
and the state. 

The backers of the belt line offer 
arguments on the same grounds but 
in the opposite direction, saying 
that it will create new jobs, increase 
tax revenues, be a national defense 
asset, aid the Ohio coal industry, 
and increase industrial develop- 
ment. The conveyor’s big stick, 
however, remains the promised large 
savings to iron ore consumers and 
industries using steel. 

The Times Square-Grand Central 
Station shuttle conveyor is proposed 
to replace the present subway shut- 
tle, occupying the same tube. The 
crosstown shuttle has been a bottle 
neck for many years. 

The plan of operation is best 
explained by describing what hap- 
pens to one passenger as he enters 
the station at Times Square. 

The station platform is a con- 

( es on page 44) 
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The Elusive Number 
By Donald Eckhardt, 


If an astronomer were to calculate the volume of a 
sphere whose radius is equal to the distance from the 
sun to Pluto, the outermost planet of our solar system, 
and the value of 7 used were correct to fifty decimal 
places, the error involved due to 7 would be less than 
one millionth of a cubic inch. Yet z has been calculated 
to 707 places! And of what use is such accuracy? 
Absolutely none. 

This calculation is far advanced over the earliest 
known record of the value of 7, the Ahmes Papyrus. 
This work of about 1700 B.C. states that the area of a 
circle is equal to the square whose side is the diameter 
diminished by one ninth. This would give t = 256/81 
= 3.1604. . 

The Babylonians and ancient Hebrews used the 
very rough approsimation x = 3. In the Old Testa- 
ment, 1 Kings 7:23, is found the passage, 

‘“‘And he made a molten sea ten cubits from one 
brim to the other; it was round all about, and a line 
of 30 cubits did encompass it.” 

Many of the ancient Greeks occupied themselves 
with the classical problem of the quadrature of the 
circle, that is, the construction of a square whose area 
is equal to that of a given circle, using only a straight 
edge and compass. The first Greek to treat the problem 
mathematically was Archimedes. He inscribed in a 
circle and circumscribed about it regular polygons of 
ninety-six sides, and then by geometry determined the 
lengths of their perimeters. The perimeter of the circle 
was larger than the perimeter of the inscribed polygon 
and smaller than that of the circumscribed polygon, 
and so he proved that 3 10/71 <2 <3 1/7. This 
method is the equivalent of the formula: sin 6 < 6 < 
tan 6 where 6 = 7/96. It is remarkable that Archi- 
medes was capable of making these calculations despite 
the utter backwardness of Greek arithmetic. 

Four hundred years later, Ptolemy (87-165 A.D.) 
obtained + = 3.14166. 

In India, Arya-Bhata (about 500 A.D.) gave 
= 62832/20000, while in China the great astronomer 
Tsu Ch‘ung-chih (born 430 A.D. ) proved that 107 lies 
between 31.415927 and 31.415926. The Arabic mathe- 
matician, Alkarism, stated that 22/7 is an approximate 
value, V10 (3.162. .) a value used by the geometricians, 
and 62832/20000 a value used by the astronomers. 

In 1220, Leonardo Pisano, who was one of the first 
. pg Pm to use the Arab system of numerals, took 

1440/4582, or 3.1418, by choosing the mean result 
Heth the circumscribed and inscribed 96- -agons of 
Archimedes. 

The first explicit expression for the value of 7 was 
given by Vieta, who in 1579 proved a formula equiva- 
lent to 

2 = Wh + V4 

Using the method of Archimedes with 6 - 2'*-agons, 
he found z correct to nine places. Fourteen years later 
Adrian Romanus, using a regular polygon of 1,073, 
741,824 sides (a 2°°-agon), found the value of x correct 
to fifteen places. 

In Germany, where 7 is often referred to as “Lu- 
dolph’s number,” Ludolph van Ceulen (1539-1610) 
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devoted much of his life in carrying 7 to thirty-five 
places. By his directions he had this value engraved 
on his tombstone which has been lost. 
The last man to use the method of Archimedes was 
Grienberger, who in 1630 found x to thirty-nine places. 
Most of the later calculators have used converging 
based on James Gregory’s (1638-1675) theorem: 


tan? + 2 tan°O—... 

This series was also discovered independently by 
Leibnitz after whom the particular series 

} 


series 


6 = tan 6 — } 


Lad — 
4 
is named. 

Using Gregory’ s series, Abraham Sharp in 1699 
found x to 72 places, and in 1706, Machin, Professor 
of Astronomy in London, used Gregory’s series and 
the fact that 

T = ‘ 
4° 4 tan 1/5 — tan 1/239 
to calculate 7 to 100 correct places. 

De Lagny in 1719 went to 127 places (112 correct) 
and Vega in 1789 reached 143 places (126 correct). 

In the middle of the nineteenth century the cal- 
culators really started grinding away. In 1841 Ruther- 
ford gave m to 208 places (152 correct). In 1844 Dase 
went to 205 places (200 correct). In 1847 Clausen 
carried it on to 250 places (248 correct). Rutherford 
in 1853 stretched his calculations to 440 places and in 
the same year, W. Shanks, not to be outdone, calculated 
m to 607 places using Machin’s formula. Finally in 
1873 he found x to 707 places. 

Of course, no matter how accurately Shanks hoped 
to find the value of 7, he was probably aware of the 
fact that it could only have been an approximation; 
in 1761 Lambert proved that z is irrational. And in 
1882, Lindemann proved that 7 is transcendental, from 
which follows the proof that the quadrature of the circle 
is impossible. 

An approximation of 7 can also be found by drep- 
ping a match stick on the floor a few thousand times. 
If the stick is of length L and on the floor are ruled 
equidistant parallel lines distance d apart, where 
L < d the probability that the stick will fall so as to 
lie across one of the lines is given by 2L/rd. 

The quadrature of the circle has been proved 
impossible, but there exist some constructions which 
give approximately the true answer. This construction 
was given by Jacob de Gelder in 1849. 


¢ @ 


Given: circle O with radius OA 

Construct AB = (2+1/5)OA on the tangent at A 
Construct BC =2/5 OA 

Take AD = OB 

Draw DE parallel to OC. 


Then 
AE _AC_ 13 


AD” AO’ 5 
(Continued on page 44) 





the miracle of the broom closet 


By W. Norbert 


Everybody has his own Mexico. For some it is 
seafishing in Acapulco with the usual photograph of 
the fisherman and the fish. I believe the fish take as 
much pride in the photographs as the fishermen, only 
under the ocean things are turned upside down, and 
the pride of the fish is in the weight and size of the 
American who appears beside him. Others sit on the 
lawns at Cuernevaca and bask in the sunshine. I sup- 
pose that on weekdays they are prominent leather 
manufacturers from Mexico City or famous doctors; 
but I have merely seen them in their basking costumes 
with their wives and children up from the City in play 
suits of Jim Tillet’s black patterns. I am told that 
there are even a few people in Mexico who go up Popo, 
and a slightly smaller number who come i. again. 
However, I do not wish to assert what I have not 
observed with my own eyes. 

For me Mexico means none of these. Instead, it 
means a severely formal and efficient building, with 
plumbing painted in three different colors, and the 
universal odor of the experimental laboratory. It 
means working with a friend of mine who is a physiolo- 
gist, and who will not be named in the sequel for reasons 
that will appear obvious. It means a highly energetic 
and competent group of young men of various nation- 
alities, who are not averse to playing occasional tricks 
on one another, and who pursue their several careers 
as physiologists, chemists, and other varieties of sci- 
There is also Sebastian. 

Sebastian is the janitor. I do not mean to imply 
in the least that he is an ordinary janitor. In fact, he 
is the janitor to end all janitors. When I first met him, 
he was possessed of a flowery conversational style, and 
two equally flowery moustachios. The moustachios, 
alas, have passed into history, although I suspect them 
of having ie *n stolen by one of the younger chemists. 
The style is still there. 

When I first met him, Sebastian was only able to 
be flowery in one language. As a matter of fact, the 
general question asked in the laboratory when a new 
article is to be turned over to the press is, “Is this the 
way that Sebastian would have said it?” Since then, 
with the ebb and flow of foreign and largely North 
American scientists, English has become the second 
language of the laboratory, and Sebastian can manage 
to be quite as dignified in it as he can be in housek. 
He holds very high opinions as to the responsibility 
and the conduct of “international scientists” and speaks 
reverently of them. 

Sebastian is thus an internationalist, but he is not 
himself an unnational being. He is most definitely a 
Mexican, and a very devout one at that. There is a 
shrine in the broom closet, not unlike the portable 
affairs that Mexican chauffeurs carry around with them 
on the front window; and I need not tell you that the 
Saint to whom he prays is his namesake. I don’t mean 
that there is not a portrait of the Virgin of Guadaloupe 
somewhere in the Shrine — that would be too much 
to expect of a patriotic Mexican — but the main figure 
is that of a Roman soldier pierced through and through 
with arrows and looking very uncomfortable under the 


entists. 


circumstances. 
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I must now report to you a sad event which hap- 
pened some few years ago, and almost caused t 
disruption of our flourishing little institution. It all 
goes back to a visit the Boss paid to the National Pawn 
Shop. Why the Boss ene visit the National Pawn 
Shop i is more than I can understand, but I believe that 
it was under the pressure of some of his wife’s American 
friends, who had heard there were to be found there 
rather remarkable opportunities for the purchase of 
Colonial jewelry. However, one of the lots to be 
auctioned off seemed to consist of a miscellaneous col- 
lection of hardware, and to be so little in demand that 
it was going to be knocked down at a ridiculously low 
price. There is always a need for odd bits of metal 
around a laboratory, ‘for clamping the different parts 
of an apparatus together; and as about fifteen pieces 


of miscellaneous junk were to be knocked down for 
half a peso, the Boss couldn’t resist the need of support- 
ing the financial interests of his laboratory. 

Most of the stuff was no use to anyone — it con- 
sisted of a few things that looked like picture frames, 
some miscellaneous brass work and a few bits of junk 
jewelry — but there were some iron rods which ct ht 
my friend’s attention as just what he needed for the 
assembly of his new oscil ograph. The oscillograph is 
located in the back of the room just opposite the broom 
closet I have mentioned, where the janitor keeps his 
wash rags and brooms. and performs his private 
devotions. 
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It is the part of the ideal scientist to keep a magnifi- 
cent impartiality in his decisions; but although this is 
so, in a long career extending over forty years and 
three continents, I have never met the ideal scientist. 
The very least he wants is to get publishable results, 
and what he usually wants is to be that Professor 


So-and-So of the University of Patagonia has made a 
fool of himself in his last paper. Much as I admire my 
esteemed Mexican colleague, | cannot acquit him of 
a full measure of human frailty in such matters. He 


is quite as capable of chortling as the next man, and 
his long and successful scientific career has given him 
many occasions to chortle. 

In the period in which this tale is laid, Professor 
Halbwitz, formerly of the University of Spiesburg, and 
now a refugee at the University of Patagonia, had 
presented a paper concerning nervous conduction which 
contained some features highly obnoxious to my friend. 
The dispute began with the fact that the Patagonian 
scientist used a certain German make of amplifier, 
while the Mexican scientist swore by an American 
amplifier which a friend of his had constructed. At 
any rate, there was a marked discrepancy between the 
results of the two men. For a while, my friend put it 
down not only to the other fellow’s bad instrumentation, 
but in particular to the electrodes he was using. I may 
say bad electrodes or polarized electrodes are the con- 
tinual excuse of the diuten »hysiologists. 

Before long the whole lelceenery knew that the 
combat between their director and Herr Professor 
Halbwitz was a grim battle to the death. The less 
respectful youngsters had heavy bets on the outcome, 
weighted decisively, I may say, by the fact that their 
boss had almost always come across in the pinches. 
On the other hand, as becomes a man of dignity and 
substance, the janitor, our Sebastian, was unable to 
relieve his emotions in such a trivial and undignified 
way. The Boss over whom he watched, the Boss who 
was a national asset of Mexico, the Boss to whose 
office he had often brought the bootblack and the 
barber — much, I may say, to the Boss’s embarrass- 
ment — not only could not be wrong, but by some sort 
of contradiction, he needed the full support of Heaven 
in not being wrong. Far be it from me to expatiate 
on the fluency of the prayers which went up to Saint 
Sebastian. Neither the fluency of Sebastian’s Spanish 
nor my own linguistic abilities permit me to do justice 
to the subject. At any rate, the first results of this 
devotion were most gratifying. The Mexican electrodes 
seemed to work perfectly, and the American amplifiers 
were all that a committee of Edisons could have wished. 
The paper proceeded flowingly; it seemed as if H. 
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Halbwitz was doomed to be swallowed into the outer 
darkness in which he belonged. 

Convincing as the results of our laboratory were, 
they appeared to have no effect whatever on the stream 
of publications arising in Patagonia. In one article 
after another, Herr Professor Halbwitz continued to 
maintain his indefensible thesis, and the controversy 
went on for a period of months. By this time somebody 
in the Morganbilt Institute in New York began to be 
intrigued by the blank opposition between the results 
of the two scientists. He was an old friend of the Boss, 
and we had full confidence that the results of our 
laboratory would be completely confirmed. We got a 
most apologetic letter from the Morganbilt Institute, 
in which our friend, Dr. Schlemihl, confessed himself 
unable to duplicate our results. He supposed that there 
had been some misunderstanding on his part about our 
setup, but as far as his work went, it seemed to be 
distinctly on Halbwitz’s side. A long letter from our 
laboratory did not improve the situation. It appeared 
that Schlemihl’s understanding of what we had done 
had been perfectly correct. It was really a nasty situ- 
ation, because the controversy came to take on a rather 
personal tinge, and there wasn’t anything we could do 
about it. An article appeared in an Argentine news- 

aper commenting en the corruption of Mexico by 
North American contacts, and declaring a national 
mission of Argentina to be at the lead in all branches 
of science and intellectual effort. This was followed 
by a rather chauvinistiec article in the Journal of the 
American Medical Association, casting doubts on all 
Latin-American work. 

We still kept getting the same results. The Boss 
began to look more and more strained. I don’t know 
how we could have kept from an explosion if just about 
this time a totally new and unexpected piece of work 
of his in an entirely different field had not come off, 
and saved the reputation of the laboratory. Still it 


was a close thing; and to this day the name of Halbwitz 
is not to be mentioned in the laboratory without a 
certain feeling of humiliation. 

It was only the other day that we got our first clue 
as to where the difficulty really lay. The Boss was 
looking over the collection of junk that he had bought 
a little more carefully before throwing it out as utterly 
useless. In the bottom of the box, between two flat 
pieces of metal, there had sifted down a little slip of 
parchment, indicating that the box had been the 
property of an old Mexican priest who had excavated 

(Continued on page 50) 
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from the editor's notebook 


Let's Hear From You..... 


The Tech Engineering News is written primarily for you, the student at M.I.T. It 
is written to entertain you, to inform you about news of technical fields and also about 
different phases of student life which would otherwise go unnoticed. 

T. E. N. has not been a static organization. There are striking differences between 
the first issue published in 1920 by the Managing Board of The Tech and the present maga- 
zine. As late as 1939 T. E. N. was written solely by outsiders, by men in industry, and 
by experts in different fields. 

I do not believe that the magazine has reached its final form. On the contrary, changes 
must be made as the character of the student body changes. The magazine should be 
continually scrutinized to determine where it can be revised to more closely meet your needs. 

But this can’t be done unless we know what you want. Do you want more technical 
articles? More about student life? Should the articles be shorter, longer, or just as they 
are now? Should we include more pictures? Would you like to see a monthly page written 
by one of the Deans at M. I. T.? 

There are many changes which have occurred to us, and probably more which you 
have thought of; but it is difficult to guess just what the student body expects from T. E. N., 
so let’s hear from you. Please address your comments to T. E. N., Walker Memorial 


Building. 
S. K. 


In the Next Issue... 


Do you know what the average Italian college student thinks of the United States? 
Do you know the opinion of the majority of Italian students about communism? The 
Tech Engineering News conducted a poll, to be published exclusively in the May issue, 
which should help answer these questions, and many of the answers are shockers. 

Another outstanding feature of the magazine will be a review of the latest developments 
in submarine warfare. This article has been compiled after extensive study of latest infor- 
mation released by the government, and with assistance from the Navy information service. 

The Foreign Student Summer Project has been steadily growing in importance at 
M.1I.T. This ambitious project brings foreign technical students here to use the facilities 
of this school for the summer. The results, which have been surprisingly good in terms 
of technical achievement and mutual understanding, are outlined in an article by one of 
the workers on F.S.S.P. 

The heating of homes throughout the year by energy from the sun is a possibility. 
As a matter of fact, that principle is being used on an experimental basis at M. I. T. today. 
Dr. Maria TELKEs, who has worked extensively in this field at M. I. T., outlines the 
progress made and the future potentialities in an article for T. E. N. 

A discussion of the use of the theme of travel through time in science fiction stories 
written by Rudolph Preisendorfer should be of interest to all science fiction fans. 

For the physics and E. E. majors, we include articles on computers and quantum 


mechanics. 


Announcing the New Managing Board..... 
The T. E. N. Managing Board for the year starting September 1952 will include 
Anthony Ranti, °53,— General Manager: John Mathis, °53,— Editor-in-Chief; Sherwin 
Kalt, °53,— Managing Editor; Charles A. Homsy — Business Manager. 
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From the June 1923 Issue of T. E. N. 


plans for the future 


By Dr. Samuel W. Stratton 


President of Massachusetts Institute of Technology, 1923-1930 


Since its inception the Institute has always been 
noted for continual growth and progress. Its leaders 
have been men of exceptional creative imagination, 
foresight and courage, making possible the establish- 
ment of a scientific and engineering school which is 
unsurpassed by any similar institution. 

However, Technology has not reached the limit of 
its development. It is still far from a full realization 
of the ideal of its founders. In keeping with the tradi- 
tion of progress, therefore, every effort is being made 
to formulate and carry out plans whic h will bring us 
nearer to this ideal. 

Whenever growth and deve lopme nt are contem- 
plated in any organization the question of expenditure 
comes in. Adequate funds are necessary. In an insti- 
tution such as Technology is at present, the funds 
required for expansion are necessarily large and must 
be obtained from without, which is usually a slow 
process, calling for an immense amount of effort. It 
is this factor of securing funds which fre ‘que ‘ntly holds 
up progress. There fore, it must be ke »pt in mind that 
no definite time can be set as to just when the plans 
for the future, enumerated below. will be carried out 
to completion. 

In considerations for the future development of the 
buildings, the question of adequate dormitories is among 
the most important. The Corporation, Faculty and 
Alumni are unanimous in the desire for more dormito- 
ries. Tentative plans are under consideration for the 
extension of the present dormitory system, utilizing the 
northeastern portion of the present ‘grounds, just back 
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of the Walker Memorial Building. This will not in 
any way interfere with the athletic field, but will help 
to finish off the grounds in that portion which is at 
present little more than dead space. 

In connection with the educational buildings, there 
is an urgent need for a series of laboratories and work- 
shops to provide for the heavier problems in connection 
with industrial research and engineering. Many of these 
problems, such as investigation of internal combustion 
engines, building mate rials, highway engineering, etc., 
require ground-floor solid foundations and convenient 
workshops. It is planned to meet this need by erecting 
a number of properly equipped buildings of a simple 
but semi-permanent design. These will be put up on 
the present grounds just in back of the main buildings. 
No further extension of the permanent educational 
buildings is contemplated at present. 

The Institute needs a large building of simple con- 
struction which would adequately serve as a gymnasium 
and occasionally as an auditorium for large audiences. 
It would contain an indoor track and a swimming pool. 
The location would be on the present grounds, not 
interfering with the present athletic field, but near 
enough to make it available to the students at all 
times. Physical exercise during the winter months is 
a necessity, and its success will depe snd upon the accessi- 
bility of facilities. A swimming pool is one of the most 
useful and enjoyable means of providing winter exercise. 

No remodeling of the Walker Memorial Building is 
contemplated at present. If a new gymnasium is built, 
it would relieve the present congestion and permit more 
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space for student activities in accordance with the 
original design. A provision for the addition of an 
auditorium and gymnasium was included in the original 
plan of the Institute, but the necessary funds are not 
available at this time for a permanent building of the 
required size and style for the location. 

It is hoped that the Great Court can be remodeled 
in such a way as to make it a practical and useful 
approach to the main entrance without marring its 
landscape effect in connection with the architecture of 
the buildings. The present lack of a suitable approach 
renders the main entrance useless and con- 
fuses visitors coming to the Institute. 

As to the educational work of the Insti- 
tute, plans are under way for the introduc- 
tion of such additional courses as may be 
necessary to cover the newer developments 
in engineering such as highway, sanitary and 
automotive engineering. It is hoped that 
the courses in Physics and Chemistry can be 
extended to include the advanced research 
work necessary to secure fundamental data 
for the various branches of engineering, and 
that the biological work can be extended to 
include more work in the investigation of food 
transportation and preservation problems. 

There is a demand in several of the 
departments for a longer course, especially 
for those wishing to prepare for research in 
science and advanced engineering. This 
will be met by offering more graduate courses but not at 
the expense of the regular undergraduate work. 

Every effort will be made to strengthen the work 
in English. In this connection, the student should 
realize the value of being able to write and speak 
effectively. The business world is coming more and 
more to require this of an engineer, and it behooves the 
undergraduate to make use of every opportunity to 
perfect himself in this respect, much of which can be 
done outside the classroom by reading and participating 
in the various societies. 

It is aimed to promote such céoperation and inter- 
relations of departments and courses as is necessary 
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for the best interests of the faculty and student body. 
Endeavors are being made to determine just how each 
course can be improved. 

The enrollment will only be limited by the number 
which can be adequately taken care of with the present 
equipment. The use of psychological examinations in 
helping to select men fitted for the Institute has been 
of too short a duration to determine whether they are 
successful or not. A further trial must be given them 
before they are either permanently adopted or rejected. 

nly an outline of future plans can be given in this 


bevancce vortl as 
Sees ere 


Bemis Dormitory Plan. 


article. Each plan must be thoroughly studied and 
investigated before it reaches a final form. This entails 
bringing to light details far too numerous to be set 
down here. Enough has been given, however, to show 
that Technology intends to carry on its tradition of 
progress, going further each year towards a fuller 
realization of the aims and ideals of its leaders. 
According to unofficial plans drawn by A. F. Bemis, 
93, the new dormitories will be somewhat on the 
eneral plan of dorms recently erected at Harvard. 
hey will embody some improvements over the present 
dorms and will be the very latest word in dormitory 
construction. (Continued on page 32) 





Flexible Shaft Fingers 
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When the manufacturer of this micropro- 
jector wanted to provide a means of focus- 
ing the microscope from control knobs 
mounted 4 feet away, he used S.S.White 
flexible shafts. No other method offered 
the same simplicity and economy. As for 
sensitivity, the flexible shafts fully satisfied 
all requirements, because they are engi- 
neered and built to provide smooth, easy 
control over distances of 50 feet or more. 
* ck * oa 


Many of the problems you'll face in indus- 
try will involve the application of power 
drives and remote control with the em- 
phasis on low cost. That’s why it will pay 
you to become familiar with S.S.White 
flexible shafts, because these “Metal 
Muscles’”® represent the low-cost way to 
transmit power and remote control. 


SEND FOR THIS FREE 
FLEXIBLE SHAFT BOOKLET... 


Bulletin 5008 contains 
basic flexible shaft data 
and facts and shows how 
to select and apply flexible 
shafts. Write for a copy. 


mn cibhie INDUSTRIAL DIVISION 
DENTAL MFG. CO. 4 


Dept.C, (0 East 40th St. 
NEW YORK 16, N. Y. 


COUSE XIV 
(Continued from page 8) 


comes to us with a request to do the engineering part 
of his work in some field other than the three just 
mentioned. This ordinarily presents no difficulty and 
we are able to work out a program for him with the 
particular department concerned. But the general rule 
still holds: the engineering subjects must give him the 
essential basis on which any professional engineer in 
the field would build. 

Suppose, for example, that the student elects 
Course XIV-B (based on electrical engineering). He 
would take, with two minor exceptions, all the courses 
required of each electrical engineering major in Course 
VI. In addition, two engineering electives are provided 
in the Course XIV-B program for more intensive work 
in some specialized field. The price paid for social 
sciences, then, is specialized engineering courses; the 
basic principles of engineering are still included in the 
student’s program. On this fundamental grounding 
can be built later specialization if it is found desirable. 
This point is particularly important in view of the fact 
that specialized undergraduate work so very often fails 
to be in the area in which the engineer actually works 
at some later date. But the engineer always works in 
a social situation; his understanding of people and 
society will be helpful in whatever he does subsequent 
to graduation. 

Third, how does Course XIV differ from some of the 
other courses that seem closely related, such as XV and 
1X? Course IX (General Science and Engineering) has 
a different goal from Course XIV. It is designed to 
permit students to free themselves from the curriculum 
rigidities of particular engineering or science courses in 
order to pursue study goals involving fields that cut 
across several departmental lines. Course XIV, on the 
other hand, focuses on the study of one particular 
engineering area, and adds to this a substantial amount 
of social science. 

While Course IX and Course XIV may be distin- 
guished with some ease, it is harder for students to 
distinguish between Courses XIV and XV (Business 
and Engineering Administration). There are, however, 
important differences between the two a gates on 
the engineering side as well as in the social sciences. 

The engineering emphasis of Course XV is on a 
general engineering and scientific background in the 
physical sciences or in the chemical sciences. Concen- 
tration in any one professional engineering field is 
discouraged. In contrast, the Course XIV program is 
designed to provide adequate engineering training for 
the student to operate as a professional engineer in one 
of the important engineering fields. Course XIV’s 
essential goal is to supplement the training of a man 
who is basically an engineer. 

The business administration side of Course XV 
places primary emphasis on the techniques of operating 
a firm — marketing, production, and the like. Course 
XIV, on the other hand, places its emphasis on an 
understanding of (1) the environment within which the 
firm must operate — on a knowledge of the economic 
and social system and on human behavior — and (2) 
the way in which this environment limits and modifies 
the activities of the firm. 

Finally, what positions do the graduates of Course 
XIV hold? What work do they go into on graduation? 
Since Course XIV is of postwar origin, our employment 
experience is necessarily limited. Nevertheless, certain 
trends seem clear. The majority of our graduates go 
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This is the most economical rope 
we’ve ever made for construction equipment 


ROEBLING is the best known name in wire rope. 
That’s partly because we were the first wire rope 
maker in America. But more than that, we’ve 
always led in developing better wire and better 
rope for every purpose. 

Today’s Roebling Preformed “Blue Center” Steel 
Wire Rope is the best choice for efficiency and 
long life on excavating and construction equip- 


ment. This rope has extra resistance to crushing 
and abrasion ... stands up under rough going. It 
saves time and cuts costs. 

There’s a Roebling wire rope of the right speci- 
fication for top service on any job. And Roebling 
Field Men are always showing users new econo- 
mies through proper operation and maintenance. 
John A. Roebling’s Sons Co., Trenton 2, N. J. 
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into some phase of business activity. Generally, they 
are initially employed in some aspect of engineering — 
including such areas as product development, product 
csennval sales engineering, straight production work, 
and the like. In other instances our graduates have 
begun their industrial careers in management-training 
courses, going on from these to junior administrative 
posts in a plant. In still other cases, they have been 
employed in the Economics and Engineering sections 
of large corporations, in statistical and economic analy- 
sis of costs or revenues, or in departments concerned 
with personnel administration “a industrial relations. 
For early success, some of these highly professional 
fields require some graduate work as a background as 
well as some experience on the job. Another group of 
our graduates have taken engineering and adminis- 
trative positions in government and in universities. 

Finally, a significant number continue on to graduate 
work in engineering, in economics, or in industrial 
relations. The engineering programs permit students 
to continue on to graduate work with little or no addi- 
tional course work. Graduate work in either industrial 
relations or economics can be carried forward on the 
undergraduate grounding provided in these areas. 

Altogether, then, a wide range of activities is open 
to the Course XIV graduate. This range of activities, 
in fact, illustrates the real breadth of the problem posed 
by the engineer mentioned at the start of this discussion. 
And the breadth of the Course XIV program is one of 
its two major strengths. The second is its open and 
continuing experimentation in a new type of education 
for the engineer. 


PERFECTLY- CENTERED 
\ CONDUCTORS 


i 
Concentric conductor has ample 
flexibility for ordinary wiring ' og 


Rope-stranded conductor gives ex- 
treme flexibility to portable cables 


4 


effect, increases current rating 


Segmental conductor reduces skin ® & ie 
bcd 


Wreves walls of insulation are a potential source of 
cable failure. Perfect centering of the conductor, however, 
is automatically provided by Okonite’s Strip Insulating 
Process in which continuous rubber strips of uniform thick- 
ness are folded about conductor. Only by this method can 
insulation wall be gauged, inspected before application. 

Uniform walls of insulation are assured when you specify 
Okonite wires and cables. The Okonite Company, Passaic, 
New Jersey. 


_  OKONITER. 
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(Continued from page 9) 


dropped or changed to familiar ones. In the slide above 
the man in the foreground is described initially as a 
foreman with earrings in his ears. In the Terminal 
Reports, he becomes an Italian workman presumably 
because Italians are not thought of as foremen! Betty 
Gable becomes Betty Grable. 

These principles of levelling, sharpening, and assim- 
ilation have widespread applications in the psycho- 
logical studies of recall, forgetting, imagination and 
rationalization. The picture tests have been used to 
study recall. The procedure is to ask a person to 
describe a picturé that he has seen; if the interval has 
been short the description is fairly accurate. However, 
if some time elapsed between the stimulus and recall 
the description is inaccurate. 

The above experiments were made in the classroom 
atmosphere of accuracy in the presence of audiences. 
Evidences of distortion always arise, and the demon- 
stration is very effective in driving home the unreli- 
ability of fifth and sixth hand reports. Eye witness 
accounts, themselves, are unreliable. How much more 
unreliable must rumors be in the absence of an atmos- 
phere of accuracy! 

The general definition of a rumor is a specific topical 
proposition for belief passed from person to person by 
word of mouth with no secure standards of evidence. 
It deals with personalities and events, is concerned 
with hearsay of happenings, gossip, slander and pre- 
diction. Specific individuals named in rumors are 
almost always well known. Other personalities become 
stereotypes, i.e., “fat man,” “Jew,” ““Negroes” or other 
unsubtle description. This stereotyping or undue 
simplification is the result of the levelling and sharpen- 
ing processes which promote economy of mental effort. 
There can possibly a some kernel of truth remaining 
in a rumor, but if so it’s probably some detail or move- 
ment, size, or symbol that has been sharpened or 
exaggerated. 

ometimes rumors are labelled facts to gain credence. 
The teller states he heard the story “from somebody 
who ought to know” or “on the highest authority.” 
A few cautious people hedge their statements by saying 
“it is rumored.” eli in 1932 Kirkpatrick con- 
ducted experiments that revealed that in a large group 
of subjects there was no difference in belief ratings 
between labeled rumors and unlabeled facts. 

After a rumor has been repeated by a number of 
people its resultant meaning is common to all and its 
moral tone is characteristic of the culture in which it 
is found. After the fifth or sixth telling of the story 
it becomes sloganized and from there on the distortion 
of the remaining details is a minimum. Thus the 
shorter the original version the more accurate the 
resultant rumor tends to be. The central theme is 
least distorted. It was found that people tend to 
believe rumors in accordance with their preferences. 
In the year before Edward VIII married Wally Simpson 
a poll was taken asking people whether or not they 
thought that the King was going to marry and secondly 
whether they thought he should. Of those who thought 
he should, 80 per cent thought that he was going to 
while only 32 per cent of those opposed predicted the 
marriage. 

Rumors tend to relieve, justify and explain tension, 
both in the individual and society. They fill emotional 
needs, gaps in conversation and help to eliminate 
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Power at your finger tip 


Nearly everything you do today is done easier, quicker and better— thanks to electricity 


If you are an average American worker you use the strength 
of nine horses each working hour of the day. 


WHERE DO YOU GET SUCH POWER — Merely by flick- 
ing a switch . . . for by that simple act you are tapping the 
vast sources of electric energy that are ready to work for 
all of us in the home and on the job. 

Today, the use of electric power has grown to where a 
single factory uses more electricity than an entire city used 
a generation ago. And your home—with its electric appli- 
ances, lighting and other conveniences — consumes more 
power than was used in yesterday’s factory. 


NEW MATERIALS WERE NEEDED —This great progress 
could not have been achieved without the many new and 
better materials which make possible today’s larger and 
more efficient power generating equipment. 


A JOB FOR ALLOY STEEL—Giant turbines and gener- 


ators, for example, couldn’t stand up under terrific heat, 


pressure, wear and corrosion if it weren’t for steels made 
tough and enduring by alloying metals. 

Improved plastics also do their part in better insulation 
and protective coatings. And carbon brushes are as vital to 
huge generators as they are to your vacuum cleaner motor. 


FOR MORE POWER — Developing and producing alloys, 
plastics, carbons and many other better materials for our 
power industry are but a few of the many ways in which 
the people of Union Carbide serve all of us. 

STUDENTS and STUDENT ADVISERS 


Learn more about the many fields in which Union 
Carbide offers career opportunities. Write for the 
free illustrated booklet “Products and Processes” 
which describes the various activities of UCC in the 
fields of Attoys, Carsons, CuHemicats, Gases, and 
Prastics. Ask for booklet A-2. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET NEW YORK 17, N.Y. 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 
ELECcTROMET Alloys and Metals ¢ HAYNES STELLITE Alloys « NATIONAL Carbons ¢ ACHESON Electrodes ¢ PYROFAX Gas ¢ EVEREADY Flashlights and Batteries 
BAKELITE, KRENE, and VINYLITE Plastics ¢ PREST-O-LITE Acetylene « LINDE Oxygen « PRESTONE and TREK Anti-Freezes © SYNTHETIC ORGANIC CHEMICALS 
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“keep it quiet but...” 
(Continued from page 26) 


uncertainty and anxiety. In his book ““The Psychology 
of Rumor” Professor Allport presents an illustrative 
formula pertaining to rumors — R = (i) X (a). This 
means, the greater the importance of the subject matter 
or the greater its ambiguity the greater the rumor. 
If either of these factors is zero the rumor does not 
spread. For instance, if | hear a rumor about the price 
of camels in Ethiopia, I do not repeat it, because 
although it is very ambiguous its importance is negli- 
gible. On the other hand, if I break a leg and a rumor 
comes back to me that I am dead, I do not spread it, 
for despite its obvious importance there is no ambiguity 
in the facts so far as I am concerned. 

In 1943 Professor Allport issued a call for rumors 
in a national magazine. The response was over one 
thousand different rumors. These were studied with 
the idea of finding out what motivates the repeating 
of rumors. In accordance with the above formula it 
was found that most rumors at this time were concerned 
in one way or another with the war, a subject of great 
importance and ambiguity. About two-thirds of the 
rumors collected were hostile in intent and diversive 
in effect and could be called anti-Semitic, anti-Negro, 
anti-administration, anti-service, anti-business, etc. 
These hostility rumors or ““wedge drivers” are indica- 
tions of the insecurity of the teller in respect to the 
subject matter. The repeating of these rumors helps 
to justify to the teller the hostility that he feels as a 
result of this insecurity. 

Another motive for repeating rumors is to gain 
prestige. For instance, it was found that some Italian- 


Plan now to do creative engineering at 


PRATT & WHITNEY AIRCRAFT 


RATT & WHITNEY AIRCRAFT, leading aircraft en- 
gine designer and manufacturer has been a firm 


Americans during the war were listening to Radio Roma 
on short wave receivers and spreading ci propaganda 
that they heard among their friends. n investiga- 
tion it was discovered that these nos ad expensive 
radio receivers and gained prestige from repeating what 
they heard in the Italian broadcasts and that this 
prestige was the underlying motive. 

Some rumors which could be called “home stretch” 
exhibit the goal-gradient effect. Have you ever awaited 
a phone call and thought that you heard the telephone 
ringing when it wasn’t? This is the goal-gradient effect. 
The fact that you are expecting a phone call makes it 
easier for you to believe that the phone is ringing. 
Classic examples of this type of rumor are the peace 
rumors just prior to the Armistice in 1918 and just 
before V-E and V-J Day. 

Other rumors resemble day dreams. They exhibit 
an effect known as complementary projection. This 
effect is a process of finding one’s own sins in others 
and thus relieving the guilt feelings in oneself. During 
the war, for instance, it was a frequent rumor among 
housewives that the Army was wasting and throwing 
out large quantities of meat such as ks fresh sides 
of beef. In some way the repeating of this type of 
rumor helped the housewives feel a little less guilty 
about their black marketing. 

Some rumors, however, exhibited merely an intel- 
lectual curiosity about one’s surroundings. An example 
of a curiosity rumor would be: “I heard they are going 
to build a new army camp nearby.” 

In general rumors are believed and repeated because 
they help to relieve some kind of tension or help the 
individual to interpret his environment to himself. 
Incidents are made to fit a linguistic pattern and praise 
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U. S. Government contract for the development of 
a nuclear powered aircraft engine. 


advocate of “‘creative engineering”’ for all of its 27 
years in business. Operating as it does in a highly 
technical field, the company has never veered from 
the basic policy that engineering excellence is the 
key to success. 

This has meant extraordinary emphasis on engi- 
neering, the formation of an engineering-minded 
administration, and the spending of millions of dol- 
lars of company funds to build the most complete 
research and development laboratories in the field. 

Such an approach has enabled Pratt & Whitney 
to gain a top reputation for piston and jet engine 
development. Only recently the company became 
one of the few in the country to be awarded a 
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Long range opportunities to put your own ideas 
to work doing creative engineering-are open now. 
Find out how you can fit into this great engineering 
organization. Consult your placement counselor or 
write to Frank W. Powers, Engineering Department 
at— 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT ~ 
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Keep Learning...but start earning at SPERRY 


GRADUATE ENGINEERS — Join Sperry’s 
engineering team. In one of the 
research, product development or field 
jobs now open, you can apply your 
knowledge immediately and keep on 
learning with pay. 

Good starting pay. Salary increases 
as you progress. You'll enjoy the advan- 
tage of working with acknowledged 
leaders in their fields. And there are no 
routine jobs at Sperry. Every job is a 
challenge to originality, the fresh 
approach. We offer many incentives for 
advanced study and the advanced 
thinking so helpful in getting ahead. 


Immediate Openings 
. .. for Aeronautical, Electrical, Elec- 
tronic, Mechanical Engineers — Physi- 
cists — Technical Writers — Field 
Engineers for applied engineering both 
in this country and abroad. 
You'll Work in Long Island 
Attractive location—comfortably out- 


side of but convenient to New York. 
Good housing and living conditions. 
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troller, Zero Reader* flight director, 
radar, servo-mechanisms, computing 
mechanisms, communications equip- 
ment and many other products used in 
the air, on land and at sea. 

Sperry sponsored the development of 
the klystron tube — the first practical 
source of microwave energy. From 
Sperry pioneering have come a com- 
plete line of Microline* instruments for 
precision measurement in the entire 
microwave field. 

We want more men like those who 
have built up this fine record for Sperry 
—men who can think and work crea- 
tively, and get a thrill out of tackling 
and solving tough problems. It will pay 
men with such qualifications to write... 


Modern plant. Well-equipped labo- 
ratories. Excellent working facilities. 
Or in the field, there are excellent 
applied engineering opportunities in 
other parts of the U. S. and overseas. 
Opportunities for rapid advancement. 
Encouragement to continue your 
education, while you earn. 


Liberal employee benefits. 


You'll Work Under a Great 
Leadership Tradition 
The Sperry Gyroscope Company—with 
its 40-year tradition of tackling and 
solving difficult problems—is the recog- 
nized leader in developing automatic 
controls for navigation. From Sperry’s 
work in gyroscopics and electronics 
have come the Gyropilot* flight con- 


spin 


GREAT NECK, NEW YORK - CLEVELAND - NEW ORLEANS - BROOKLYN - LOS ANGELES - SAN FRANCISCO - SEATTLE 
IN CANADA-SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 
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GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION 
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OlL WILL SHAPE THE FUTURE of mankind, they say, 
which may be true. But one thing is sure: oil is 
essential to our present security. And many prod- 
ucts of U.S. Steel are widely used to wrest oil from 
the earth: “Oilwell” drilling and pumping equip- 
ment, National Pipe, Tiger Brand Wire Lines, 
Universal Atlas Cement, and a host of others. 


ay, <3 


WHAT HAS A STEEL MILL to do with soil 
conditioning? A lot. For some of the 
products of steel-making are ideal for 
agricultural use. For example, many 
southern farmers use Tennessee Basic 
Slag to add phosphorus and lime to 
the soil, stimulate luxurious crops. 
Look at the picture: at left, test crop 
of crimson clover and barley grown on 
badly eroded land conditioned with 
Basic Slag; at right, result of same 
planting without Basic Slag. 


ne 
MAN SIZE! When you can step into its mouth and look down its 
throat like this, you’ve got a scroll casing for a hydroelectric tur- 


bine that’s really big! This one, of welded steel construction, has a 
98-inch inlet, a 132-inch bore. It’s made by United States Steel. 
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0 SO many jobs so well 


THE DEFENSE PROGRAM calls for steel and more 
steel . . . for weapons, ships, planes, even lowly 
barbed wire like this. Only steel can do so 
many jobs so well. And fortunately, United 
States Steel and the more than 200 other steel 
companies in America are able to produce enor- 
mous quantities of this vital metal . . . more 
than all the rest of the world put together. 


wHopper. This 96-inch lathe in the Homestead District Works of U.S. Steel 
can turn and bore a 110-ton piece of steel that’s 8 feet in diameter and 66 feet 
long! But to produce quality forgings, it takes fine steel and skilled craftsmen, 
as well as modern machines. United States Steel has all three. 


FACTS YOU SHOULD KNOW ABOUT STEEL. In making the products that are sold under the 
United States Steel trade-mark, U.S. Steel buys materials from nearly 54,000 other companies 


... and over 40% of all money received by U.S. Steel for its products is paid out to these suppliers. This trade-mark is your guide to quality steel 


te... The Theatre Guild on the Air, presented every Sunday evening by United States Steel, National Broadcasting Company, coast-to-coast network. Consult your newspaper for time and station. 


NITED STATES STEEL Apps Betta Beer nero 


RICAN BRIDGE..AMERICAN STEEL & WIRE and CYCLONE FENCE..COLUMBIA-GENEVA STEEL.. CONSOLIDATED WESTERN STEEL ..GERRARD STEEL STRAPPING .. NATIONAL TUBE 
ELL SUPPLY.. TENNESSEE COAL & IRON..UNITED STATES STEEL PRODUCTS..UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL COMPANY, PITTSBURGH 
GUNNISON HOMES, INC. * UNION SUPPLY COMPANY » UNITED STATES STEEL EXPORT COMPANY +» UNIVERSAL ATLAS CEMENT COMPANY 
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“keep it quiet but...’ 


(Continued from page 28) 


or blame is placed according to group standards. One 
woman relates that she had invited the Minister of 
Defense to dinner and had instructed the maid to have 
the home sparkling because the minister was coming 
to dinner. The maid later told her friends, “‘What a 
shame! They had the minister to dinner and didn’t 
even take the cigarettes off the table.” 

Some rumors are started as a result of an effort 
after meaning. For example, a Chinese professor vaca- 
tioning in a small Maine village asked one of the 
natives to tell him of a picturesque place to stay. 
The story got around that a Japanese spy had come to 
take pictures. 

In a way legends are a type of rumor. Information 
about national figures of the past is both important 
and ambiguous. The details are levelled, sharpened 
and assimilated to the emotional needs of the com- 
munity and the legend evolves about a national 
hero. ae as 

The speed with which rumors travel is roughly in 
accordance with the above formula. They are espec ially 
virulent in times of social strain. Two days before 
V-J Day a newspaper correspondent in Washington, 
as a prank, started a rumor that arrangements had 
been made for Emperor Hirohito to fly to “Manila with 

a squadron of Kamikaze planes and thence to Wash- 
joie 1 ee accompanie -d by B-29s. There he was to 
sign a peace treaty in the presence of the President 
and Cabinet. Six hours later the corresponde nt received 
a telephone call from a naval officer in California in 
regard to the rumor. 

Some rumors last longer than others because of 
relative differences in the interests and information in 
a community. A rumor which was widespread last 
year may have disappeared today because of changed 
situations. 

Rumors may be classified with regard to speed and 
periodicity in the following ways: creeping rumors, 
impetuous rumors, and diving rumors. 

Included in creeping rumors would be hostility 
rumors and Cassandra-like reports. They are usually 
passed about with an air of secrecy and somehow they 
are heard by everyone. Impetuous rumors threaten 
or promise immediate violence, catastrophe or great 
victory. They spread like wildfire and die in a short 
time. 

Diving rumors are rumors that occur under certain 
environmental conditions, disappear, and then reappear 
under similar conditions. Under this classification 
would be included the “tongue and stamp” story. This 
cropped up in both World War I and World War II. 
As the story goes, a prisoner of war wrote telling his 
mother to save the stamp. When the stamp was 
removed from the envelope a message was seen to be 
under it, saying “They have cut off my tongue.” There 
can hardly be the slightest kernel of truth in this story, 
for prisoners of war do not use stamps and a man would 
die from loss of blood very quickly if his tongue was 
cut off. 

Each rumor seems to have its own public or rumor 
chain composed of those people who are most interested 
in the subject matter. That is, financial rumors would 
be heard mainly on Wall Street and draft rumors 
among young men. One of the conditions for a rumor 
chain is a series of suggestible people in close contact. 
People are links in a rumor chain only if they are 
suggestible, while if they are skeptical by nature or 
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training they wait for adequate information and secure 
standards of evidence. 

Rumors thrive under conditions in which informa- 
tion on important subjects is missing or ambiguous. 
They can be refuted by comple te statements and facts 
to the contrary. Thus in our modern times of radios, 
newspapers and other forms of communication, we 
have a better picture than our forefathers of the world 
around us. We are not so much at the mercy of serial 
reproduction and distortion. A large amount of history 
in the making depended upon rumor in the absence of 
modern communication. Yet today there are more 
rumors than ever because of our wider range of inter- 
ests. More things seem important to us and the area 
of ambiguity is larger. What more important than 
elections or atomic energy! 

Professor Allport stated i in his book that the elimi- 
nation of rumors would be highly improbable. There 
would have to be more accurate and much more pene- 
trating news coverage. People would have to find 
better explanations of the world in which they live. 
There would have to be fewer passions of hate and 
fear. Finally, there would have to be a remedy for 
the distortion that takes place, regardless of intentions 
of accuracy in the processes of retention, preception, 
and recall. 

It is never safe to accept a rumor at its face value, 
for the kernel of truth that might be there is indis- 
tinguishable. Yet rumors are significant in that we 
can tell an awful lot about the people around us by the 
rumors they spread. By analyzing the rumors that 
we hear we can tell what is important to the individual 
who repeats it, something about his feelings of insecurity 
and what form they take. 

For a more complete description of Professor All- 
port’s work in this field, I suggest Professor Allport’s 
very interesting book, ‘““The Psychology of Rumor,” 
publishe -d by Holt & Company. 


plans for the future 


(Continued from page 23) 


The main entrance will be between the side sections 
and will embody a large reception room, a ladies’ room, 
office and telephone exchange with an infirmary for the 
students. Besides this, there will be several double 
suites on this floor. In the two side sections there will 
be both double and single suites. On the upper floors 
of these sections will be mostly single suites with several 
doubles at the juncture of the sections. 

The double suites are much the same as the present 
ones with a study, bedroom, and dressing compartment. 
In addition they will have built-in closets which the 
present dorms lack. Each room will have running hot 
and cold water as at present. One of the big improve- 
ments is that every room in the new dorms will have 
an outside connecting phone which will be reached 
through a main switchboard in the superintendent’s 
office. 

There will be a preponderance of single rooms 
according to the new scheme. These will be larger 
than the present rooms and will be about the size of 
the studies in the present double-room suites. 

Where these dorms will be placed and whether they 
will be of this plan is not known, as these are the plans 
of Mr. Bemis, who has been working on the dormitory 
question for the last ten years and had these plans 
drawn up last January as a basis for the operations 
of the committee in charge. 
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THE FUTURE OF THE YOUNG ENGINEER at Western Electric is 
limited only by his own ability, by his vision to see what lies ahead 
and by his capacity to work for the goal he sets himself. Recent 
developments such as microwave radio relay networks for tele- 
phone calls and television programs — operator and customer dial- 
ing of long distance calls — automatic message accounting — new 
secret electronic equipment for the Armed Forces — promise an 
ever widening field for him. 


MANY ENGINEERING TALENTS ARE REQUIRED. Most are used in 
creating plans, machines and technological methods to convert raw 


materials into thousands of different precisely manufactured 
articles. Here at Western, the engineer translates the stream of 
new designs from Bell Telephone Laboratories into terms of prac- 
tical production. It is his job — a fascinating and satisfying one 
— to provide the ways and means of reproducing the laboratory 
model, as economically as possible, in whatever quantity the Bell 
Telephone System needs. And even after production is rolling, his 
efforts are unceasing in the search for improved methods, tools 
and materials which will result in a better product or a lower 
unit cost. 


& 
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NEW PLANT MAKING AGRICULTURAL 
AMMONIA USES FRICK REFRIGERATION 


The Mississippi Chemical Corp. at Yazoo City uses three Frick com- 
pressors to hold 2,000 tons of liquid ammonia in the spherical tanks 
(at upper right) by reducing the pressure and temperature. 

This eight-million-dollar plant, built by 10,000 stock-holding farm- 
ers, produces both liquid ammonia and solid ammonium nitrate for 
use as fertilizer. 

Installation by Munford Engineering Co., Frick Distributors at 


The Frick Graduate Training 
Course in Refrigeration and Air 
Conditioning operated over 30 
years, offers a career in a grow- 
ing industry. 


i Compressors in Service at 
the Mississippi Chemical Corp. 


WAYNESBORO PENNA a Usa 


Also Builders of Power Farming and Sawmill Machinery 


the meson 


(Continued from page 10) 


In quantum theory, there are two types of statistics: 
Bose-Einstein, if more than one particle in a group of 
identical particles can occupy the same energy level; 
and Fermi-Dirac, if no more than one particle in a 
group can occupy the same energy level. These sta- 
tistics determine the behavior of a group of specific 
particles on their interaction or close approach to each 
other. The fact that 7-mesons obey Bose-Einstein 
statistics as predicted is a further boost to meson field 
theory. The field quanta on which electrical and 
gravitational forces are based obey Bose-Einstein 
statistics also. Therefore, there seems to be a relation- 
ship between field quanta (7-mesons) connected with 
forces in the nucleus and field quanta of the gravita- 
tional and electrical forces. 

However, how do u-mesons fit into the picture? 
They apparently are not related to nuclear forces. 
Just what is their function? Further complications arise 
when it is noticed that all mesons, both x and uz, 
spontaneously disintegrate in free space. The positive 
or negative 7-meson decays into a positive or negative 
u-meson and a neutrino in about 250 millionths of a 
second. The positive or negative u-meson decays into 
a positive or negative electron and two neutrinos in 
about two millionths of a second. The neutral u-meson 
decays into two gamma rays in about a hundred-mil- 
lionth of a millionth of a second. 

The importance of these instabilities and the func- 
tion of the u-meson is not known at the present time, 
since meson theory as a whole is not now very satis- 
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factory. However, the distance of an antiproton 
(negative proton) can be more or less predicted from 
the rapid decay of the neutral r-meson into two protons. 
This is a result of the fact that because of its strong 
interaction with nuclear particles, the neutral 7-meson 
should form a proton-antiproton pair, which will then 
destroy each other completely as a result of their inter- 
action with the electromagnetic field, producing two 
photons in the process. Production of antiprotons will 
probably be possible when powerful enough accelerators 
are built. 

Today a great deal of work is being done on cosmic 
rays in order to gain a better understanding of mesons 
and how they fit into the picture of fundamental parti- 
cles. Here at M. I. T. the mail for nuclear science 
and engineering is also carrying on work on cosmic 
rays among other things. Several important experi- 
ments are taking place at the present time. 

One of these is a balloon experiment on the “hard” 
component of cosmic rays. Cosmic rays have two com- 
ponents, a “soft” which is absorbed in about 10 cm. 
of lead, and a “hard” which can penetrate more than 
a meter of lead. The experiment is being carried out 
to study the nature of the “hard’’ component in the 
upper atmosphere. The apparatus was designed to 
separate the “hard” components into a group which 
does have a high probability of nuclear interaction in 
matter and a group that does not. The former group 
is composed mostly of nucleons (neutrons or protons) 
and z-mesons, and the latter of u-mesons. Geiger- 
Mueller tubes forming coincidence circuits from which 
counting-rates are indications of altitude dependence 
of nuclear-interacting particles form the basis of the 
equipment used. Successful flights were carried out in 
July, August, and September of last year. The data 
from these flights is now being analyzed. 

Another experiment being carried out is on the 
east-west effect of positive and negative mesons. The 
east-west effect is that influence which the magnetic 
field of the earth has upon particles approaching the 
earth. Positive and negative particles are deflected in 
different directions by the earth’s magnetic field, posi- 
tive particles being deflected towards the west, negative 
particles towards the east. Theoretical considerations 
suggest that it is a little harder for a slow positive 
primary particle to come in from the east than from 
the west. Ifthe primaries are negative, the whole effect 
is just reversed. By collecting data on this effect it 
can then be decided what the nature of the primaries 
is (so far it seems that the primaries are protons). The 
equipment completed at M. I. T. for the experiment 
was first shipped to Echo Lake, Colorado in June, 
1951. The main purpose of this high-altitude operation 
was a shakedown and calibration of the system before 
being sent to Bolivia. After considerable data was 
taken during the summer in Colorado, the equipment 
was shipped to Bolivia in September of last year, where 
work is to be carried on in La Paz and then Chacaltaya 
(17,000 feet), where it will operate for several months. 

One of the other experiments concerns a high pres- 
sure cloud chamber operated at 200 atmospheres 
pressure, containing illuminated helium and beryllium 
as target for the beam of the synchrotron. This being 
used to collect data on meson reactions, the lifetime 
of the ++-meson from first glance at the data appears 
to be about 2.5 X 10sec. Another is the study of 
air showers with a multiple ionization chamber array, 
from which it is hoped that an analysis of ion-chamber 
pulse heights may clear up the structure of air showers 
near the shower core and through the density of ioniza- 


(Continued on page 44) 
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Opportunities 
at 
General Motors 


What the 
GM Organizational Setup Offers 
You—the Graduate Engineer 


© understand your opportunity at General 
Motors you need to understand the General 
Motors setup. 


GM is not only a major producer of motorcars 
and trucks. It is also a leading manufacturer of 
many types of civilian goods from heating 
systems to refrigerators, from fractional h.p. 
motors to Diesel locomotives. 


And, as a top defense contractor, GM is building 
everything from rockets and shells to tanks and 
jet and Turbo-Prop engines. 


In these many operations we require the services 
of all types of engineers, engaged in all phases 
of engineering work—from pure research to 
production supervision. 


This work is decentralized among GM’s 34 
manufacturing divisions, operating 112 plants 
in 54 towns and cities throughout the country. 
Each division operates as an independent unit 
with its own engineering department. Yet each 
benefits from the resources of GM’s central 
research and engineering laboratories. 


So, from the start, GM offers the engineering 


graduate both the opportunities and facilities of 
a large successful organization, and the friendly 
working environment of a smaller company. 


It is well, too, to note that a high percentage 
of engineering school graduates, through hard 
work and initiative, have made sound business 
careers for themselves at GM. In fact, today, 
many GM divisional managers are engineering 
school graduates. And so are many others in 
top management. 

For further information on a GM engineering 
career, we suggest you ask your College Place- 
ment Office to arrange an interview for you 
with the GM College Representative the next 
time he visits your campus. 


GM POSITIONS NOW AVAILABLE 
IN THESE FIELDS: 


Mechanical Engineering « Electrical Engineering 
Metallurgical Engineering + Industrial Engineering 


Chemical Engineering 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


See December 1951 issue of Fortune Magazine for description of new 
multimillion dollar GM Research and Technical Center in Detroit. 


GENERAL MOTORS CORPORATION 
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Personnel Staff, Detroit 2, Michigan 
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coded only as “president,” ‘‘vice-president,” ete., it was 
thought most logical to place managers and directors 
of specific activities with other alumni in that ac tivity. 
Thus, sales managers are included in the general fune- 
tional grouping of sales, production managers in produc- 
tion and so on. We see. then, that the administrative- 
management group does not include all alumni so 
engaged. This discrepancy is offset to an unknown 
degree -e by those alumni coded only as president, vice- 
pre eside “nt, etc., who are officers of very small c ompanies 
and who spend a great deal of their time in actual 
selling, research, and other such functional activities. 
The president of Jones Motors, for instance, may be 
chief salesman, controller, treasurer and shop foreman 
all in one. So while we may have alumni who may be 
generally engaged in administration shown in other 
groups, we also have alumni classified as administrators- 
managers who may actually be primarily engaged in 
other functional activities. 

The vocational activities of M.1.T. alumni are 
numerous and varied. There are doctors, lawyers, legis- 
lators, lecturers, clergymen, musicians, radio announc- 
ers, artists, curators ‘and a host of others. While the 
greatest number are found in engineering and research 
positions, the majority are employed in a wide range 
of other positions. In the 1947 survey one hundred 
alumni reported they were engaged in health and medi- 
cal activity at that time: ninety-seven were lawyers: 
667 were teachers; 601 were presidents of various type 
institutions; 255 were sales managers; 126 were treas- 
urers; 422 were works managers or superintendents of 
production to name but a few of the 500-odd 
categories. 

As shown on chart H, engineering and rese arch leads 
in functional type of activity with 35.56 % of the total. 
Alumni who described themselves only as presidents. 
vice-presidents, directors, etc., are placed in the man- 
agement-administration group, accounting for 22.1% 
of all reporting alumni. If we were to include in this 
group all those in other executive and supervisory posi- 
tions, such as superintendents, research directors, con- 
trollers, sales managers, and other functions related to 
management, the administrative-management group 
would lead all others, depending upon how far down 
the position-ladder one would go. 


TABLE 2 
BREAKDOWN OF THE ENGINEERING AND RESEARCH GROUP 


BY PoOsITION 


Per Centof Per Cent of 


Position No. Group Total 


— 


Technical Director 58 
Consulting Engineer 318 
Chief Engineer 645 
In Charge of Research 307 
Design- Deve lop. Proj. Leader 147 
Research Project Leader 190 
Designer 1,590 
Research Assistant 156 
Process Development Engineer 148 
Government Engineer 53 
Technician 89 
Others 207 
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Total 4.208 100.0 35.5 


Further explanation should be made with reference 


to the “designer” classification that appears to domi- 
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nate (37.9%) the engineering and research group, as 
shown on table 2. It is believed, from examination 
of the original records, that the designer classification 
was a type of “catch-all” for those alumni engaged 
in engineering who were difficult to code in any ‘other 
category. In other words, an alumnus who neglected 
to state the title of his position was likely to be coded 

“designer” if other information gleaned from the ques- 
tionnaire and the individual’s records on file tended to 
support the classification. 

Alumniengaged in electrical engineering and research 
activity were found to compose the single largest group 
within the general engineering and research functional 
grouping with 19. 1%. This was exceeded only by 
those designated as “other or unknown” (20.7%) who 
are, for the most part, graduates of other than the 
largest engineering departments who reported that they 
were employed in engineering or research capacities, 
but who did not state what type of engineering or 
research. The fact that very few graduates of the 
larger engineering departments were classified as being 
in activities different from their training at M. I. T. 
indicates one of two things. Either all alumni tend 
to find employment remarkably consistent with their 
field of training at M. I. T., or graduates of the larger 
engineering departments, such as mechanical engineer- 
ing, were classified as being engaged in the type of 
engineering and research work for which they were 
trained at M. I. T. if they neglected to state what kind 
of engineering or research they were engaged in. The 
second assumption is thought to be of definite import. 

The reader should be reminded, at this point, that 
no attempt is made herein to evaluate all data presented. 
Such an attempt would result in an extraordinarily long 
thesis and would necessarily be highly controversial in 
nature. Only those results deemed most significant are 
discussed, and these but briefly. 

It is interesting to observe that no general func- 
tional grouping attracts, proportionately, more doctors 
than masters, more masters than bachelors, more 
bachelors than those with no degree from M. I. T. The 
inverse situation occurs, however, in the finance- 
accounting group and that group classified as “other,” 
with a proportionately greater per cent of those alumni 
who did not graduate from M. I. T. engaged in these 
functions than bachelors, more bachelors than masters, 
and more masters than doctors. 

It is also interesting to see that only 10.9% of alumni 
with doctor’s degrees are classified in the administration- 
management group compared to 25.1% of those with 
S.B. degree and 24.1% of those with no degree. This 
situation changes, however, when technical positions 
are considered. 

The general functional patterns established by grad- 
uates of the Department of Mechanical Engineering 
are found to conform rather closely with the | patterns 
established by the alumni as a whole. The largest per- 
centage is found in the engineering and research cate- 
gory (429 Jo) followed by the management-administra- 
tion (23% %) and production (11%) groups. 

As a general rule, the oldest Course II graduates 
were engaged largely in administration and manage- 
ment, whereas over half of the younger graduates were 
engaged in engineering and research. This would indi- 
cate a gene ral trend from technical to administrative 
positions with the experience of years. 

Graduates of the Department of Chemistry deviate 
markedly, as one would suspect, from the functional 
patterns established by all alumni. It is no surprise 
to find 18.7% classified only as chemists. This does 

(Continued on page 38) 
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Despite what has already been accom- 
plished, the science of electronics is 
young. You can expect the electron to 
become even more useful—to you, in 
your home, and to the nation. 


How useful it can be is seen in the ad- 
vances already made by RCA scientists — 
such as the picture tube of your television 
set .. . the image orthicon television cam- 
era, used by every studio in the nation 

. . the amazing electron microscope, 
which magnifies as much as 200,000 
times. RCA scientists now work toward 


ht 


in a new age of discovery 


new advances—more powerful television 
sets . . . all-electronic color television . . . 
UHF television . . . new electronic sys- 
tems for industry and our Armed Forces. 

To RCA scientists, the challenge of tomor- 
row is more interesting than yesterday's suc- 
cess. This pioneering spirit assures you finer 
quality in every product and service of RCA 
and RCA Victor. 


* * * 


See the latest in radio, television, and electronics at 
RCA Exhibition Hall, 36 West 49th Street, N. Y. 
Admission is free. Radio Corporation of America, 
RCA Building, New York 20, N. Y. 





The David Sarnoff Research Center 


of RCA at Princeton, N. J. 





CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations ). 

© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors. 

® Development and design of new re- 
cording and producing methods. 

© Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


Rap1o CORPORATION OF AMERICA 


World leader in radio—first in television 
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partners in creating 


@ LEROY* Lettering equipment is standard in drafting rooms 
everywhere. No special skill is needed for perfect, regular 
lettering and symbol drawing. There are LEROY templates in 
a variety of alphabets and sizes, as well as for electrical, 
welding, map, geological, mathematical and other symbols 

the draftsman needs. *Trade Mark® 


KEUFFEL & ESSER CO. 


Sev. 1967 
NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Louis © Detroit © San Francisco * Los Angeles * Montreal 


SIMPLIFIES STAFF and 


PINION 
WORK 


BROWN & SHARPE 
AUTOMATIC 
PINION TURNING 
MACHINE 


. . - dependably meets all close tolerance and fine 
finish requirements of military and civilian assemblies, 


such as clocks, instruments, fuses and timers. 


This machine is representative of the improved design 
features that make the Brown & Sharpe line of Automatic 
Screw Machines worth investigating. Write for literature. 


Brown & Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


BROWN & SHARPE '® 
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not mean, of course, that only 18.7% 
are performing the function of a 
chemist. Many others may be en- 
gaged in chemical work but are 
classified in other groups — such as 
research or production, with 38%. 
It is somewhat surprising to find 
that only 13.8% are included in the 
administration-management group 
compared to 22.1% of all alumni. 
We should point out again, however, 
that over 40% of Course V gradu- 
ates studied have the doctor’s de- 
gree. Graduates with a doctor’s 
degree, as shown previously, tend 
not to go into administration-man- 
agement — except technical admin- 
istration — in nearly the proportion 
that bachelors and alumni with no 
M. I. T. degree do. It seems reason- 
able to assume, also, that graduates 
of the exact science departments are 
less interested in er 
management per se than in high 
technical and scientific achievement. 
Engineering and research posi- 
tions apparently attract a greater 
proportion of chemical engineers 
than any other group studied. Of 
the 1,242 Course X graduates who 
answered the 1947 questionnaire, 
557, or 44.8%, were engaged in engi- 
neering or research at that time. 
Since only 35.5% of all alumni were engaged in these 
functions, it is evident that chemical engineers tend to 
find employment in the more technical positions. 

More graduates of the Department of Business and 
Engineering Administration are engaged in manage- 
ment and administration (34%), as defined at the 
beginning of this section, than in any other function- 
group. aa XV graduates also find jobs in produc- 
tion (19%), sales (13%), and finance and accounting 
(7%) to a greater extent than the “‘average” alumnus. 
Less than one-half as many Course XV men reported 
being in engineering and research activity (16%), 
proportionately, as were reported by all alumni. 

It is evident from data presented in this section and 
in the statistical supplement, that the kinds of jobs 
M. I. T. alumni attain and the nature of the work they 
perform virtually covers the waterfront of professional 
and business activity. 

The large variation and concentration of the kind 
of work being done by graduates is revealed by the 
charts and tables developed. Although slightly over 
one-third of all alumni are engaged in the functions 
of engineering and research, the majority are engaged 
in other kinds of work and exhibit an impressive diversity 
of activities. 

Primary determinants of whether or not the alumnus 
tends to be employed in engineering and research 
activity appear to be age, degree of specialization, and 
level of education attained at M. I. T. 

Course II and Course X graduates tend to go into 
engineering and research rh after graduation and 
move into administration and management as the years 
go by. These two function groups account for roughly 

(Continued on page 40) 
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65% of the graduates of these departments over the 
span of years ‘studied, with the re maining 35% engaged 
in sales, production, teaching, and other ‘functions. 

Course V graduates tend to find employment in 
technical positions to a greater extent than graduates 
of other departments, with a smaller representation 
found in administration and management. 

Production replaces engineering and research as the 
area of most opportunity for Course XV graduates just 
out of school. Here, too, the familiar tendency to 
gravitate to administration and management positions 
is clearly demonstrated. 

One who sets out to attempt to answer the questions 
of how well alumni enter into, or remain in, a type of 
employment compatible with their training at M. I. T. 
soon runs into grave difficulties. He is faced (assuming 
that he has exact knowledge of the graduate’s status) 
with such perplexing questions as: Is the position of 
the alumnus compatible with his training at M. I. T.? 
Is an alumnus in his field of training if he is Phy 
in a position such as salesman, which differs from his 
course of study, yet which necessitates his specific type 
of training? How broad or how narrow should one 
interpret the graduate’s training to be? 

It is clear that the answer to the question of how 
well alumni stay in their field of training depends wholly 
on interpretation and definition. 

There is also some doubt that we possess exact 
knowledge of the graduate’s status. The information 
supplied by the questionnaire was neither specific 
enough or comprehensive enough to determine, in all 
instances, the precise nature of the activity in which 
the alumnus was engaged, especially for those engaged 
in engineering or research. 

The fact that only seven of 395 graduates of the 
Department of Mechanical Engineering who are classi- 
fied as being consulting engineer, c shief e ngineer, in 
charge of research, research project leader, design- 
development project leader, designer, draftsman, and 
estimator are shown in other than mechanical engineer- 
ing leads one to conclude that either graduates of the 
Department of Mechanical Engineering do not shift 
to other types of engineering to any significant extent, 
or that Course II] graduates were presumed to be in 
mechanical engineering unless information on the ques- 
tionnaire seemed definitely to indicate otherwise. 

Whether or not engineering graduates tend to shift 
to other fields of engineering we shall leave to future 
investigators with more detailed information. It is 
clear, however, that at least fifty per cent of Course 
Il graduates go into some type of engineering and 
research, but that many gradually move into adminis- 
tration and management. Only 30% of the graduates 
out of school fifteen years or more are found to be in 


engineering and research. 
If we define engineering and research to be the prime 
functions of mechanical engineers, we could say that 


50% to 60% of Course Il graduates go into the type 
of work for which they are specifically trained, but 
that the tendency is to move into other activity as the 
vears go by. 

On. the other hand, if we define administration and 
management, production, teaching, and sales to be 
functions compatible with the individual’s training, we 
must conclude that at least three out of four go into, and 
remain in, their field of training. More spee ific analysis 
than this would be unwarranted, in view of the general 


nature of the data used. 
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We might also investigate whether graduates tend 
to leave certain industry fields as they get older. Gen- 
erally speaking. no significant corre lation exists between 
fields of activity and | age (or vears out of school). That 
is not to say that the ‘re is no continuous movement 
from one field to another, but only that older graduates 
do not tend to concentrate in particular fields to any 
significant extent. : 

The field of aeronautics apparently attracts a greater 
proportion of younger graduates than the older, as 
does the field of insurance. It is interesting to note 
that a much larger proportion of the alumni who gradu- 
ated in the depression years of 1930-35 were in federal 
service than graduates of other year-groups. This may 
indicate a_tendene y for graduates to remain in a 
particular field once entere d. 

4 similar investigation was made to see if graduates 
of other departments tend to move into particular 
fields as they become older. No clear-cut trend was 
evident. In no case did the writer find progressively 
greater representation in a major field according to age. 
Because of this. charts showing the composition of 
industry fields according to age-groups were not devel- 
7 for other de »partments. 

Graduates of the Department of Chemistry appar- 
ently remain in their field of training to a greater extent 
than do graduates of the other de} partments studied. 
Chemists tend to remain in technical positions, with 
10% of those out of school twenty-five years or more 
cacdiied as being in engineering and research or as 

“chemist.” 

An even greater proportion of those graduates of 
Course V with master’s and doctor’s degrees are found 
to be in technical positions, with approximately 70% 
thus employed. It seems reasonable to conclude, then, 
that graduates of this department go into, and remain 
in, activity closely associated with the type of training 
received at M.1I.T. This conclusion is confirmed by 
Course V placement advisors. 

The proportion of graduates of the Department of 
Chemical Engineering (S.B. Degree) who were engaged 
in engineering and research activity in 1947 dwindles 
from 60% of ” those out of school two to three years to 
around of those out 15 years or more. Here, 
again, we 4 that the administration-management 
group absorbs most. 

The functional patterns established by graduates 
of Course X conforms so closely to those patterns estab- 
lished by Course II graduates that the same analysis 
of the tendency to do ‘work compatible with the training 
received at M. I. T. applies. 

In Course X, too, we find that the higher the degree 
received at M.1.T., the greater the tendency to go 
into technical positions. 

Graduates of Course XV are most difficult to evalu- 
ate ofall. It is obvious that the broad training available 
to students of this department makes it difficult indeed 
to decide whether or not the graduate is engaged in 
activity compatible with his fie ld of training. T he writer 
is convinced that no such analysis can be made, with 
accuracy, without either qualifying statements so 
closely, or making them so general, as to be of little 
value. 

In general, the writer is of the opinion that the 
overwhelming majority of Course XV graduates go into, 
and remain in, positions in which direct applications 
of this individual’s training at M. 1. T. is made. This, 
of course, is a broad enough statement, and serves to 
illustrate the contention made above. 

One need only to sean the curriculum established 

(Continued on page 44) 
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This is a 
magnification 
of what 
abrasive 
material? 


Commercial 
Diamond 


Fused Silicon 
Carbide 


Fused Aluminum 
Oxide 


Boron 


Carbide 


The answer “Fused Aluminum Oxide” 
gives you a passing mark. But, it’s not 
just ordinary fused alumina. It’s Norton 
$2 ALUNDUM* abrasive in a single 
crystal, containing more than 99% pure 
fused alumina — hailed as the “greatest 
abrasive contribution to increased grind- 
ing production in more than 40 years.” 


How It’s Made 


When bauxite is submitted to an ex- 
tremely high temperature in an electric 
furnace by an ingenious Norton Process, 
grains of 32 ALUNDUM abrasive form 
in a fluid matrix where each grain grows 
into a single, complete crystal — strong 
in shape and with many sharp points on 
all sides. The matrix not only contrib- 
utes to 32 ALUNDUM. abrasive’s 
unique crystalline structure but also 
absorbs impurities from the melt. This 
accounts for the better than 99% purity. 


The matrix is then dissolved away by 
a complicated chemical process and the 
released grains are washed and screened 
to size. No crushing is necessary. 


Amazingly Versatile! 


The extra sharpness and crystalline 
form of Norton 32 ALUNDUM abra- 
sive enables it to grind cast iron, alu- 
minum, bronze, brass, soft steel, high- 
speed steel and cast alloy tool materials. 
Its versatility is further borne out by a 
typical report. In one prominent plant, 
Norton 32 ALUNDUM wheels, replac- 
ing other wheels, accounted for over-all 
time savings, floor to floor, of: surface 
grinding — 26.3%; internal grinding — 
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18.1%; tool grinding — 13.2%; cylin- 
drical grinding — 25%. 


Worth Remembering 


This example of “making better prod- 
ucts to make other products better” 
promises an interesting future to young 
engineers who want to contribute to new 
developments. Norton Research is well 
worth investigating. 


Free Folder 


highlights the cost- 
cutting advantages of 
Norton 32 ALUNDUM 
abrasive on countless 
grinding jobs. Write 
for your copy. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


Gordon R. Finlay, Ph.D., Cornell '42, examines a 
specimen with the Metallograph in the Physical 
Testing Laboratory at the Norton electric furnace 
plont in Chippawa, Canada, 


TRADE MARK REG. U.S. PAT. OFF 
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NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


SEHR-MANNING, TROY, N. ¥. 18 A DIVISION OF NORTON COMPANY 





CHEMICAL PROBLEM... 


. .. to help metal foundries speed 
up the production of castings for 
tank armor and other defense 
needs. 


SOLUTION ..-« 


..- Truline® Binder . . . a low-cost 
Hercules resin used in sand for 
making cores, or centers of the 
molds into which the molten metal 
is poured. Truline speeds produc- 
tion two ways—it increases out- 
put of baking ovens by permitting 
faster baking of large or small 
cores; and provides more thor- 
oughly baked, more uniform cores. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 


Hercules’ business is solving problems by chemistry for industry... 


... rubber, insecticides, adhesives, soaps, detergents, plastics, paint, varnish, lacquer, textiles, paper, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HERCULES POWDER COMPANY Wilmington 99, Delaware 
Hh €. ULL, ES Sales Offices in Principal Cities 
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| What's Happening at CRUCIBLE : 


about stainless curtain walls 


Modern construction methods have changed walls from the 
self-supporting type to a mere covering which does not sup- 
port its own weight for more than one or two stories. Hence 
the definition of “curtain wall”:—the facing or enclosure of 
the structural steel frame. This frame supports the entire 
weight of modern buildings. 

The need has existed for a covering that would not only 
clothe the building, but be lightweight, economical and 
space saving. Because these requirements are more than ade- 
quately met with stainless steel curtain wall construction, 
this method is becoming increasingly popular with cost and 
space conscious owners, builders and architects. 


the 
CRUCIBLE 


“sandwich 


Stamnless steel sheet facing |\— -f-¢—— —-| 
2" concrete 
e go wire mesh 


nA 





2° cellular glass insulation 
a" "18.90 expanded metal channei 
san 3 -0° panei —— 





the CRUCIBLE “sandwich” — only 6” thick 

(can be less) 
Crucible stainless steel curtain wall panels are in the 
form of 6-inch thick “sandwiches”. The facing consists of 
flanged, light-gauge stainless steel sheets with a factory, 
or site-fabricated, sandwich consisting of cellular glass 


52 goats of | Fene| steelmaking 


Spaulding Works, Harrison, N. J. 
Sanderson-Halcomb Works, Syracuse, N.Y. °¢ 


Midiand Works, Midland, Pa. . 
National Drawn Works, East Liverpool, Ohio « 
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insulation between two layers of concrete with connect- 
ing reinforcing. Crucible 18-8 stainless as the outside face 
offers excellent resistance to weather and fire while pro- 
viding eternal beauty with a minimum of maintenance; 
the inside face can be finished or painted to suit the re- 
quirements of modern building interiors. Since 18-8 is 
restricted in use, a good substitute material, type 430 
stainless, now government decontrolled, offers the same 
benefits as 18-8 stainless. 


moisture penetration 


The unique characteristics of the cellular glass insulation 
stop moisture vapor migration from one face of the 
panel to the other. The cellular insulation properly de- 
signed and installed assures that condensation will not 
take place anywhere within the sandwich. 


insulation 


Although less than half as thick as the usual wall con- 
struction, this Crucible stainless steel panel construction 
has more than twice the irtsulating value. The “U” value 
(overall thermal conductivity) is approximately 0.15 


BTU Hr./Sq.Ft./°F. 
fire resistance 


The Crucible sandwich met the requirements of a 
standard 4-hour fire test conducted in the testing 
laboratories of the National Bureau of Standards. 
This meets all old building codes and is double, or 
better, the requirements of modern enlightened 
building codes. 


erection and fabrication 


Since a building frame is not precision built, the 
attachment of the panel walls to the frame is done 
with fastening devices that provide necessary 3- 
dimensional adjustment. Panels can be made at the 
building site, and a 24-hour casting-to-fastening 
cycle is possible. 


technical service available 


Though the use of some stainless steel is now re- 
stricted, Crucible metallurgists and development 
personnel are continuing to investigate improved 
methods of curtain wall and other construction so 
that better buildings can be built when stainless 
is more freely available. For more information 
write: CRUCIBLE STEEL COMPANY OF America, Gen- 
eral Sales and Operating Offices, Oliver Building, 
Pittsburgh, Penna. 


first name in special purpose steels 


Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa. 
Trent Tube Company, East Troy, Wisconsin 
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An extra tough, tinned steel tape line Ys wide, designed 
especially for mine work. Clear, sharp graduations and figures 
deeply stamped into nickel silver sleeves—securely soldered 
to steel line. Strong metal reel, nickel plated. Long 
folding winding handle, ample size hardwood carrying handle. 
Reels of tapes up to and including 150 feet are 4-arm 
Pattern; over 150 feet, 5-arm as illustrated. Leather thongs 

supplied. Available in all desired markings. oe 


BUY TAPES « RULES 
LE KIN PRECISION TOOLS 
FROM YOUR HARDWARE OR TOOL STORE 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN 
132-138 Lafayette St., New York City ¢ Barrie, Ontario 


industry’s rubber carpets 


(Continued from page 16) 


veyor belt moving at one and one-half miles per hour. 
Beside this platform are small ten-passenger wheelless 
cars, resting on a conveyor belt moving the same speed 
as the platform. The passenger enters one of these cars. 
As each car passes the end of the platform, its door 
closes. It then passes over a series of accelerating wheels 
which increase the car’s speed to fifteen miles per hour 
and pass it onto the main conveyor belt travelling at 
that speed. As the car approaches Grand Central 
Station, it passes onto a set of decelerating wheels 
which decrease its speed to one and one-half miles per 
hour and puts it on a conveyor moving at that rate. 
The car door opens, and the passenger steps out of the 
car onto a platform moving at the same speed, and 
leaves the station. The car, meanwbile, passes around 
a large turning wheel onto the loading conveyor moving 
in the other direction. It is estimated that twenty-five 
cars will pass the loading platforms each minute. The 
estimates cost is $2,100,000. 

The advantages claimed over the present rail shuttle 
are: (1) elimination of “batch loading” and crushing 
crowds, (2) faster movement of passengers, (3) greater 
safety, due to the elimination of large crowds, (4) 
lower maintenance costs. 

The lowly conveyor belt has now moved into the 
big league transportation business, and we can look 
forward to seeing more and more material carried by 
conveyors in the years ahead. 
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the meson 


(Continued from page 34) 


tion of each event perhaps help to locate the core and 
to estimate its energy. The application of the theory 
of multiple scattering to the study of ionizing particles 
passing through the plates of a multiple plate cloud 
chamber with the possibility of identifying the mass 
of particles that stop in the chamber after going through 
a sufficient number of plates is a third project. 

For all of this work that is being done on cosmic 
rays and mesons, though, there is still no adequate 
meson theory which today can give a good explanation 
of nuclear forces. Several variations on the meson 
theory of nuclear forces, and several theories on the 
nature of the meson itself, have been advanced. How- 
ever, none of these theories has had any great success. 
It is probable that any future theory of matter will 
have to distinguish between protons and electrons as 
stable particles and the many unstable particles, such 
as 7- and u-mesons. 


help wanted 


(Continued from page 40) 


for students of the various departments to see that the 
courses of study are not the specialized courses offered 
in a “trade” school, but basic and fundamental courses 
from which may be gained an awareness of much more 
than techniques. 

The answer to the question of whether or not gradu- 
ates of M. I. T. tend to go into, or remain in, types of 
employment compatible with the type of training 
received at M. I. T. rests squarely on what one deems 
to be “compatible” and on what one considers the 
graduate to be trained for. It becomes a matter of 
degree. In general, the writer firmly believes that most 
graduates go into positions that call for performance 
in activities which are directly in line with the type of 
training received at M.I.T. It should be reiterated 
that the writer places a liberal interpretation on what 
the graduate is trained for, believing that the training 
at M.I. T. does not restrict one to a narrow field of 
endeavor, but is equally valuable in a wide variety of 


activities. 


pl 
(Continued from page 17) 


AE =OA » 1 + (=) = 6.2831839 . . . x radius 


0 


So AE is less than the circumference by less than 
two millionths of the radius. The quadration is com- 
pleted when a square is constructed equal to AE « OA. 
Certainly, from the practical standpoint, this is as 
accurate a quadration as we could ask. The error 
involved is imperceptible. But theoretically, there is 
an error, and no matter how close we get to quadra- 
turing the circle, we will always have some error. 
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ANCESTRY UNKNOWN... 


Noone knows who first thought of gears as a means 
of transmitting power or motion . . . but without 
them modern civilization could not function. 


There would be no clocks, cars or calculators 
. .. industry would revert to hand production .. . 
transportation would go back to the horse and 
buggy . . . household chores would multiply . . . 
office managers would be seeking mathematical 
geniuses. 


FUTURE UNLIMITED... 


A gear never works alone. Only when properly 
meshed can it function efficiently. So, in industry, 
minds must mesh if progress is to result. Here, 
in America, engineers, inventors, machinists, tool- 
makers are geared for great advancement. And 
their point of contact is America’s all-seeing, all- 
hearing and reporting Inter-Communications 
System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the 


unique contribution of the American business 
press ... a great group of specially edited maga- 
zines devoted to the specialized work areas of 
men who want to manage better, design better, 
manufacture better, research better, sell better. 


WHY WE HAPPEN TO KNOW... 


The McGraw-Hill business publications are a 
part of this American Inter-Com System. 


As publishers, we know the consuming insist- 
ence of editors on analyzing, interpreting and 
reporting worthwhile ideas. 


As publishers, we know that advertisers use 
our business magazines to feature the products 
and services which they offer in the interest of 
increased efficiency, and lower production costs. 


As publishers, we know that people subscribe 
to our business publications to keep abreast of 
what’s new in their field and in industry as a 
whole. For the editorial pages tell “chow’”’ and the 
advertising pages tell “‘with what.” 


McGRAW-HILL PUBLISHING COMPANY, INC. 


®@ 330 WEST 42nd STREET, NEW YORK 36, N. Y. @ 


HEADQUARTERS FOR BustimeEessS tHFORMATIG SA 
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women’s dorm 
(Continued from page 12) 


As I mentioned before, there are various jobs to do 
here. Each girl is supposed to spend about two hours 
a week doing such things as setting the table, washing 
dishes, or cooking breakfast. The girls are expected 


A friendly session breaks up the tension. 


to clean their own rooms and make their own beds if 
they want them so. Every so often it is necessary to 
spend an evening answering the telephone. Fortunately 
there is a bell ringing system with a certain signal for 
each girl. Unfortunately, however, the Institute has 
not seen fit to install a phone in each room and so a 
girl who lives on the fourth floor becomes extremely 
agile at leaping down the stairs. 

If one doesn’t eat breakfast it is not necessary to 
have to cook or wash dishes then, but apparently this 
doesn’t hold for supper; this is a fact I am extremely 
annoyed with, because it obliges me to go home for 
supper to do dishes even if there is something oing 
on at school I want to go to, and there are many things 
I’m interested in at sc ool. The boys certainly don’t 
have this trouble unless they belong to a fraternity. 
But the girls’ dorm is not a sorority, so why must it 
have to have the disadvantage s of both sororities and 
dorms? The women’s dorms compare unfavorably with 
the International House at Berkeley, at which I stayed 
for one summer. There the girls enjoyed the freedom 
of a hotel, food as good as here, and at much lower 
prices. One wonders why this cannot be duplicated 
here. 

In all fairness we must note that the rules are not 
as bad as those of many girls’ dormitories. They do 
not make the place a prison, and indeed if they did 
no one would continue living here. Perhaps it is not 
surprising that all of them are easier to state in the 
negative, and a large part of them concern boys — no 
boys above the first floor, no boys in the house after 
two on Saturday nights, i.e. , Sunday mornings, and no 
boys after eleven othe r nights. There is one recent 
rule of special interest that i is that no couple may lie 
on the floor together. This refers to lying on the living 
room rug usually in front of a fire, which I imagine can 
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be quite aesthetic. There are two obvious objections 
to this rule. First, outsiders hearing of the rule will be 
informed of the possibility of the practice, for merely 
having the rule implies this has been abused enough to 
require one. Second, it encourages the girls to retire 
dangerously to their boy friends’ rooms. Of course 
there are other minor rules such as no scotch tape on 
walls, no using light bulbs over one hundred watts, no 
using the shower after eleven or before seven, and no 
moving furniture from floor to floor. We also have a 
sign-out book which we are supposed to use if we intend 
to be out after ten-thirty. We are not supposed to have 
liquor in the house, but that doesn’t matter; we can 
always get it elsewhere if we want to. 

There are perhaps some conveniences in living at 
the dorm which one might not find elsewhere. A lot of 
girls would not find it convenient to cook for themselves, 
and make a few other small arrangements if they lived 
in rooms by themselves or with other girls. We have 
a sewing machine which I find very useful because I 
like to make some of my own clothes. We also have a 
washing machine in the basement. Next to the laundry 
room in the basement there is a room which is used for 
playing ping-pong and studying; one wall is covered 
with coeds’ names and handprints in paints of prac- 
tically every color; I haven't contributed mine yet. 
There are a few other conveniences such as newspapers, 
magazines, and records to play. Of course there are 
other girls, some of whom find each other necessary for 
group purposes; they are also convenient for obtaining 
such things as forgotten assignments. 

(Continued on page 50) 


Printed at the insistence of our photographer. 
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THE DU PONT 


DIGEST 


Plant development work is solid background 
for a future in chemical engineering 


The work of production supervisors 
at Du Pont, as discussed here last 
month, is aimed at getting better 
results from existing processes and 
equipment. 


In contrast, the job of plant de- 
velopment groups is to find ways to 
improve methods and products, and 
advise management when changes 
should be made for economic or tech- 
nical reasons. Chemical engineers in 
this work are responsible for lower- 
ing process costs, adapting the prod- 
uct to new uses and improving prod- 
uct quality to obtain a larger share 
of the existing market. 


These duties provide an under- 
standing of the fundamental aspects 
of the business, as well as a broad 
view of Company operations. The 
training and experience a man gains 
as a member of a plant development 
group—often a first assignment at 
Du Pont—isanexcellent background 
for any field he may move into later. 


Conducting a development study 
usually involves obtaining data from 


H. E. Grahem, Jr., B.S.Ch.E., Georgia a7. 
°48,and J. F. Carley, Ph.D.Ch.E., Cornell’51, 
study a plastic compounder-extractor-extruder 
for improvements in making plastics. 
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laboratory, semi-works and plant- 
scale experiments, estimating profits 
and investments, and consulting with 
sales, research and production per- 
sonnel, also with auxiliary depart- 
ments such as Engineering, Chemi- 
cal and Purchasing, and with out- 
side authorities. 


Here are typical problems solved 
by plant development groups: 


John Purdom, B.S.Ch.E., Ohio State °49, 
and Kenneth Kehr, B.S.M.E., North Caro- 
lina State ’50, discuss diagram of a process for 
improved recovery of a nylon intermediate. 

1. Prompted by obsolescence and 
wearing of equipment, experimental 
studies and economic comparisons 
were made on the entire process of 
isolating dyes. Methods in use called 
for crystallization, filter pressing and 
tray drying. It was found that a 
rotary vacuum filter with a continu- 
ous rotary steam tube dryer, air con- 
veyor and a dust collection system 
reduced costs about $50,000 a year. 


2. Production of sodium silicate was 
to be increased substantially, but the 
tank-type furnace at the heart of the 
process proved a bottleneck. The 
furnace design, including exit and 


Thurman W. Kaiser (at right), B.S.Ch.E., 
Purdue ’50, supervises tests of improved pro- 
cess for making neoprene intermediates. 


[ FOURTH OF A SERIES | 


Reid farnherdt, B.S.M.E., Cornell °44, 
M.S.M.E., Carnegie ’48, and René M. Le- 
Clare, M.S.Ch.E., M. I. T. ’51, check in- 
stallation of improvements in plant equipment. 
entry ports, was improved, and its 
capacity enlarged at a small fraction 
of the cost of a new furnace. 


With the rapid growth of techno- 
logical improvements all over the 
world and increasing competition, 
plant development work assumes 
greater and greater status. The Ch. E. 
entering such a group at Du Pont 
finds a wealth of opportunity for his 
skill and ingenuity. 


HAVE YOU SEEN “The Du Pont Com- 
pany and the College Graduate’’? Free, 
40-page book describes opportunities 
for men and women with many types 
of training. Write: 2521 Nemours Bldg., 
Wilmington, Delaware. 
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BETTER THINGS FOR BETTER LIVING 
+ +» THROUGH CHEMISTRY 


Entertaining, informative — Listen to “Cavalcade of 
America,” Tuesday Nights, NBC Coast to Coast 
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“On Target” ‘Today 


demands 
electronic computations 


Today’s gunnery is a far cry from the days of slugging This booklet — “Engineering at Arma’ — emphasizes the 
importance of engineers, physicists and mathematicians 


it out at close —~ it demands split-second at Arma. You may find it the prologue to your career. Write 
solutions to constantly varying, increasingly complex for your copy to Engineering Division, Arma Corporation, 
mathematical problems. Only continuous 254 36th Street, Brooklyn 32, N. Y. 
engineering advances in electronic instrumentation can 
accomplish this feat. 
Thirty-four years of outstanding engineering 
design and precision manufacture have gone into Arma’s 
leadership in this vital supply link to our nation’s AR MM A 
Armed Forces. Through specialized knowledge in CORPORATION 
electronic instrumentation, in the years to come 254 36th Street, Brooklyn 32, N. Y. 
Arma will contribute even more significantly to our SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


industrial and military might. 
QUALITY |S VIN PRECISION 
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Engineering secrets are under her skin 


This is the first official photo of the 
giant Boeing cight-jct XB-52. It’s Amer- 
ica’s new all-jet heavy bomber, and an- 
other trail-blazing product of Boeing 
engineering leadership. Still highly 
classified, Boeing’s most revolutionary 
developments are out of sight, under 
the XB-52’s gleaming skin. 


The B-52, vital to America’s defense 
plans, is just one of the challenging 
projects Boeing engineers are at work 
on. Others include guided missiles, 
supersonic research, and the B-52’s 
team-mate, the six-jct B-47 medium 
bomber, now in quantity production. 
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If you measure up, you can share the 
prestige of Boeing leadership. You'll 
work with men who have made major 
contributions to both civil and mili- 
tary aviation. And you can look ahead 
to a long-range career with a com- 
pany that has been growing steadily 
for 35 years. 


You can work either in Seattle, heart 
of the Pacific Northwest, or in progres- 
sive Wichita, Kansas. Boeing provides 
a generous moving and travel allowance, 
gives you the benefit of special training 
programs, and pays a good salary that 
grows with you. 


Plan now to build your career as a mem- 
ber of Boeing’s distinguished Engineering 
personnel after graduation. Boeing has 
present and future openings for experi- 
enced and junior engineers in aircraft. 


© DESIGN © RESEARCH 
© DEVELOPMENT ¢ PRODUCTION 
¢ TOOLING 


also for servo-mechanism and electronics 
designers and analysts, and for physicists 
and mathematicians with advanced degrees. 


For further information, 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 
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First. Choice for 
DEMINERALIZED WATER 


BARNSTEAD 


DEMINERALIZERS 


When manufacturing processes re- 
quire only high-test mineral-free water, 
Barnstead Demineralizers are the best 
producers . . . 5c per 1000 gallons of 
demineralized water with a minimum 
of supervision and maintenance. Barn- 
stead Demineralizers increase produc- 
tion, reduce rejects and insure better Write Today 
products control. For Literature! 


. Barnstead * 


STULL S STERILIZER CO 


45 Lanesville Terrace, Forest Hills, Boston 31, Mass 


e-- latest data on 
how to select 
anti-friction 
- SPECIAL PRICE TO 
bearings ENGINEERING STUDENTS 


Explains bearing types, designs, tolerances, load dis- 
tribution, dynamic capacity, loads, selection, installation 
and maintenance, and applications. Includes dimension 
tables, conversion values, symbols and abbreviations. 
Regular price of this 270-page book is $1.75. Scs’s 
reduced the price to students to $1.25 in lots of 10 or 
more — $1.00 in lots of 20. 

For copies of “Ball =nd Roller Bearing Engineering,” 
send your remittance to SKF INDUSTRIES, INC., Front 
St. and Erie Avenue, Phila. 32, Pa. 7363 
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BALL AND ROLLER BEARINGS 


the miracle 
(Continued from page 19) 


some of the material in the neighborhood of one of the 
early churches. This church was devoted to Saint 
Sebastian, and the priest offered as a theory, perhaps 
not too well substantiated but perfectly probable, that 
the pieces of metal he had dug up were relics; in fact, 
probably some of the original arrows of Saint Sebastian. 

I don’t know just the process by which the engines 
of the death of Saint Sebastian acquired special miracu- 
lous powers, but we have the True Cross as a prototype, 
and relics are of the most divers character. The miracle 
of Joshua, when he made the sun stand still, was a 
really good-sized one; but within the frame of science 
there are minor miracles as well. Now, to upset scien- 
tific experiment at all requires a very small miracle 
indeed, and with a devout and faithful servant praying 
to Saint Sebastian in the direct presence of his arrows, 
what can one expect? After all, as we understand it, 
the Saint was a Roman soldier, and the very special 
needs of the modern scientist must be well beyond him. 
The needs of an eloquent and faithful though simple 
soul are matters much more suited to his comprehension. 

We have no complete evidence that this is what 
happened. However, since then I have noticed on the 
part of the Boss a distinct disinclination to use any 
material emanating from a quasi-clerical source. | 
don’t think he is any more religious than he was before, 
but he is very much annoyed, and last year when there 
was a question of hiring a fellow by the name of 
Sebastian as laboratory how, the youngster lost the 
job. And I am very sure I know why. 

At any rate, the moral of this little tale, if there is 
any moral, is that saint and scientist should each stick 
to his own business. Meanwhile, the janitor Sebastian 
flourishes, and I believe that in his self-satisfaction he 
is beginning to grow his moustachios again. 


women’s dorm 


(Continued from page 46) 


Many of the girls are exceptional, and there certainly 
are some types you don’t find here. You don’t find 
many of the overly frivolous type, the type that tries 
to outdress the other girl, or the type that thinks 
prestige is gauged by how frequent dates you get, but 
on the whole they’re as bad as any bunch of coeds. 
I have never lived with such a conceited criticizing lot, 
but maybe I feel this way because I am a freshman and 
look young, for I have noticed that other girls will 
make the same occasional mistakes as I do ol are not 
criticized for it. I also have the feeling that many girls 
here have the notion that self-denial is noble; this is 
a conception I’m afraid I cannot appreciate, as their 
particular form of it does not exist for me. I’m apt 
to think it’s all tommyrot designed to win other 
people’s admiration. Of course there are other types 
of girls besides the kind with a desire to shove other 
people around. There are a few of the essentially kind 
type who are much to be admired and seldom found. 
There are one or two conformists with puritan ideals, 
who are barren of most intellectual pursuits other than 
their studies, who would rather be boys and yet deny 
themselves of boys’ privileges. There are more with 
various contrasting tendencies. I sometimes wonder 
how many of them really enjoy the life at Tech and how 
many have only sana in persuading themselves 
they do. 
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This car replaced 615 Bottles” 


ANOTHER ALCOA DEVELOPMENT STORY: 


In 1927, a chemical manufacturer asked us, 
“Why must some chemicals be handled in small 
drums or carboys . . . can’t tank cars be built 
of aluminum?” 

From our years of research, we knew that we 
had alloys compatible with many chemicals—and 
experience in fabrication methods dictated weld- 
ing. The Field was inviting, and we decided to 
design and pay for the first aluminum tank 
car ourselves. 

Our engineers designed an 8,000-galion tank, to 
be welded together from 16 large aluminum plates. 
Working with a leading tank car builder, lessons 
which we had learned in other Alcoa develop- 
ments enabled us to materially assist in the alloys 
selected, welding techniques and structural fabri- 
cation methods employed. One year later, in 1928, 


ALUMINUM 


APRIL, 1952 


the car was completed. It was then tested in 
20,000 miles of road service, while hauling glacial 
acetic acid—a typically tricky cargo. It weathered 
3,500 recorded shocks—900 severe ones. That 
aluminum car is still in service! 

Together with tank car builders, we have de- 
veloped improved riveted and welded car designs, 
which are now ‘“‘standard.” Today there are over 
1,300 aluminum tank cars carrying the fussy com- 
pounds that formerly traveled only in small 
containers. 

This is typical of the development jobs we do 
at Alcoa. Others are under way now and more are 
waiting for mechanical, metallurgical, electrical, 
chemical and industrial engineers having the 
imagineering skill to tackle them. Perhaps you 
may be one of those men. ALUMINUM COMPANY OF 
AMERICA, 1825 Gulf Building, Pittsburgh 19, Pa. 


“SEE IT NOW,” with Edward R. Murrow, brings the world 
to your armchair...CBS-TV every Sunday. ..3:30 P.M. EST 
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1=177,000 


We wouldn't recommend counting them, but there are 177,000 compression 
springs piled in the tray above. Their total weight is 214 pounds. By 
comparison, the single large compression spring also weighs 24 pounds. 
Extremes of spring usage like these are an everyday occurrence—in greater or 
lesser degree. They are the reasons why springmaking is one of the most 
interesting and stimulating industries. 


Wallace Jai arnes Springs 


Springmakers for four generations ristol Connecticut Connecticut 
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The name doesn’t matter— 


only the meaning of Free Enterprise 


Some people say we should get a new name for 
it. Perhaps. But what does the name matter, so 
long as we preserve the meaning. A good thing, 
too, to review what it means once in a while: 


it means Hope. Your boy can start a business or 
hope to boss the one he’s in . . . In countries 
without free enterprise only the government 
owns and runs a business. 


Free enterprise means Decency. . . In so-called 
“liberal” countries where “everything is for the 
people,” you can be thrown into a slave labor 
camp to die, just on the whim of some enemy. 
It means Home... not two families “assigned” 
to one room. 


WARNER 
& 
SWASEY 


Clerelan 
WW Vo) abt t-te Wolo) (=) 
Textile 


WA EYod ab bal-sa4 


It means Courage . . . and no need to cringe at 
the words “police” or “party member”. 


It means Dignity . . . not sobbing out a “con- 
fession” in a courtroom to avoid more torture. 


It means Education. Read what you want... not 
what some official decides for you. (And much 
of your reading may be made possible, by the 
way, by a Scotch immigrant boy named Carnegie 
who made millions under the American free enter- 
prise system, and spent them on free libraries.) 


Free enterprise — Americanism — profit-and-loss 
system .. . the mame doesn’t matter so long as 
you are on the alert against the people who 
are trying to change and destroy its meaning. 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES 
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briefing the news 


Compressed Air Cutting... 


A “cutting wind,” produced by a knife blade moving 
faster than the speed of sound, is being used to cut 
thin slices of almost everything from asbestos to zinc 
by a scientist of the General Electric Research Lab- 
oratory. 

Although a knife blade is used, its primary purpose 
is to produce a small pocket of compressed air imme- 
diately preceding the knife. It is believed that air does 
the actual cutting, rather than the knife itself. 

The blade is mounted in the whirling wheel of a 
laboratory device called a high-speed microtome. 

As the wheel whirls at 65,000 revolutions per minute, 
the knife blade is propelled at a calculated tip speed 
of 1,200 feet per second, or at the supersonic speed of 
more than 818 miles per hour. Speed of sound is about 
750 miles per hour. 

The blade’s supersonic speed is believed to produce 
a small pocket of compressed air which tears materials 
on a submicroscopic scale. This action leaves a smooth 
surface on the face of the cut, through which the knife 
easily passes. 

This “sharp air” technique is. used for cutting 
asbestos, cork, bone, mica-insulation, metals, wood, 
plastics and many other items. 

The instrument was primarily designed for cutting 
extremely thin cross-section specimens of materials for 
study under an electron microscope. Because of the 
blade’s tremendous speed, the microtome has cut what 
is believed to be one of the thinnest slices ever made, 
a metal shaving less than two-millionths of an inch 
thick, or about 1,000 times thinner than a human hair. 

Submicroscopic sections produced by the microtome 
are invisible to the naked eye. In fact, the sections 
are so small that they can be studied in detail only under 
an electron microscope. This type of microscope mag- 
nifies the original size about 25,000 times; and ‘larger 
magnifications can be obtained by photographing the 
specimen at a predetermined magnification and then 
enlarging the picture. It is said that a human hair 
enlarged 25,000 times would be larger than a giant 
redwood tree. 

In attempting to obtain ultra-thin sections, scientists 
experimented many years with cutting instruments. 
Evidence that air can apparently cut was first noted 
in early experiments with this present instrument, when 
it was found that blades were not dulled by cutting. 

“Since perhaps it is the air that does the cutting, 
sharpness of the knife should not be too important, 
except to produce a very small area of compression,” 
said the G. E. scientists. 

In cutting, the microtome blade moves through 
objects in the same fashion as a knife through butter. 
The instrument’s knife has a slicing effect, instead of 
the chipping action of a saw. 

Material to be cut enters the knife’s path from the 
side, by means of a small pencil-shaped device. The 
method is likened to that of bologna being fed into a 
meat slicer at a delicatessen. 

No cutting noise is heard during operation, since 
according to theory, air, rather than the blade, is doing 
the cutting. Only the motor’s shrill humming can be 
heard. 

The laboratory instrument has a cutting blade 
mounted in a three and three-eighths inch diameter 
wheel. Powered by a “souped-up” one-third horse- 
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power electric motor, the wheel can be rotated up to 
65,000 revolutions per minute. This terrific rotational 
velocity is necessary to produce the pocket of compressed 
air. 

Razor blades were formerly used as cutting edges 
in most laboratory experiments, not because of their 
sharpness, but because a razor’s fine edge is more 
suitable for building up a thin area of compression. 

Blades now used are especially designed for the 
instrument. In order to obtain a thinner area of com- 

ression, however, he manually sharpens blades to a 
Leooae edge. Thinner blades result in smaller cuts. 
Sometimes a very thin wire is used for a cutting edge. 

Centrifugal force, produced as the wheel rotates 
at supersonic speeds, adds considerable stiffness to a 
wire. In fact, it is believed that at these speeds, wire 
so thin as to be barely visible to the naked eye, will 
become as stiff as a one-sixteenth inch diameter steel 
bar. 

Among few materials which the instrument cannot 
successfully cut are rubber and vitallium, the latter 
being one of the hardest of metals. 

Rubber could be cut if it were first frozen with 
liquid nitrogen, or vulcanized to a more brittle state. 
The hard metal could be cut if more air could be 
obtained through greater rotational velocity of the 
wheel. 

About a dozen high-speed microtomes of his design 
are in use throughout the country. 


Economy in Mining ... 


Gases now wasted in coal mining may eventually 
be utilized in producing power, with the aid of turbines 
similar to those used in jet aircraft. This prediction 
has been made recently by Sir Alfred Egerton of the 
University of London. 

When coal is mined, he explained, some of the coal’s 
energy escapes as methane gas. Though this is only 
about one per cent of the total energy, he added, it 
may still be a large amount of power, and if it could 
be utilized, it might be able to supply a large part of 
the power required in the mine. 

| into methods sometimes employed, of burning 
some of the gas under boilers to make steam, salvage 
only a fraction of the energy that is now wasted. It 
is suggested that a gas turbine might provide part of 
the solution of the problem. Such turbines operate in 
a manner similar to steam turbines, where a blast of 
high-temperature steam drives a windmill-like rotor. 
In the gas turbine, instead of steam, hot gases from the 
burning fuel are directed against the turbine blades. 

In the method proposed by the British scientist, 
some of the air pumped into the mine for ventilating 
purposes would be preheated to a temperature at which 
methane would burn, and thus, when mixed with the 
gas, combustion would take place. Then the hot gases 
would drive the gas turbine. The hot exhaust would be 
used to preheat additional air needed for the burning 
process. 

Whether this would be feasible depends on whether 
the methane would burn rapidly enough, and for that 
reason he already has wtis smd experiments on the 
rate of burning of very fast moving streams of methane 
and air. 

It was found that if air and methane, at a concen- 
tration of five per cent, are separately heated to about 
1,800 degrees F., burning takes place about five 
thousandths of a second after they are mixed, which is 
rapid enough to use the method. 
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The oxyacetylene flame and 
electric arc ...an unbeatable team 
for building tools of war — and 
peace. Economical . . . versatile 
they cut and sew metals into 
strong, one-piece units. 


at the frontiers of progress youll find 


From oxygen for incubators to oxyacetylene flame cutting . . . from 
gases for beverage carbonation to sign lighting . . . from steel mak- 
ing to synthetics, you'll find Air Reduction products contributing 
to the comfort and convenience of daily life. 


Results of continuous research and development, these products are 
but small parts of Air Reduction’s family of materials and processes 
aimed at filling tomorrow’s needs and the requirements of today. 


In fact, wherever progress is racing ahead to new frontiers, you'll 
find an Air Reduction Product. 


60 EAST 42nd STREET © NEW YORK 17, N. Y. 


= = 
AIRCO) Air Repuction ComPANY, INCORPORATED 
———) SS, 4 
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Oxygen... the basic element of 
life. It breathes life into 
premature babies... plucks the 
sick from the grave... produces 
steel... helps build bridges, 
planes, ships. It is the partner 
of man -— and industry. 


Divisions of Air Reduction Company, Incorporated, 


AIR REDUCTION SALES COMPANY, AIR 
REDUCTION PACIFIC COMPANY, AIR RE- 
DUCTION MAGNOLIA COMPANY... Indus- 
trial Gases, Welding and Cutting Equipment 
* AIRCO EQUIPMENT MANUFACTURING 
DIVISION * NATIONAL CARBIDE COM- 
PANY... Calcium Carbide * OHIO CHEMI- 
CAL & SURGICAL EQUIPMENT CO., 
OHIO CHEMICAL PACIFIC COMPANY... 
Medical Gases — Apparatus — Hospital 
Equipment * PURE CARBONIC COMPANY 

Carbonic Gas and “Dry-Ice"” * AIRCO 
COMPANY INTERNATIONAL... Export * 
AIR REDUCTION CHEMICAL COMPANY 





How Honeywell Engineers help make it possible 
for a sub to dive swiftly and safely 


Sa a 


It’s a tense moment aboard a U. S. Navy 
submarine when the signal for diving 
stations electrifies the crew. 

And to make sure all preparations 
have been properly made for a swift, safe 
descent —submarines are equipped with 
a panel of colored lights like the 
one shown below aboard the U.S.S. 
Silversides. Submariners call it the 
“Christmas Tree,” because when all 
valves and hatches are closed the whole 
panel glows green. 

Important to the “Christmas Tree” 
are tiny switches—that must never fail. 

That’s why, in choosing the hundreds 
of precision switches found in every 
submarine, the Navy selects dependable, 


proven Micro Precision Switches, pro- 
duced by Honeywell. 

And this is only one of many vital 
functions Honeywell devices perform in 
the fields of marine controls, aviation, 
guided missiles and atomic energy. 

Today, fabulous new controls for 
many fields are being developed by the 
men in our expanding engineering and 
research sections, who find their work 
often calls for fascinating study in the 
realm of pure science. 

There’s real opportunity for engineers 
at Honeywell—for this is the age of 
Automatic Control. 

And Honeywell has been the leader 
in controls for more than 60 years! 


America lives better—works better with Honeywell Controls 


For information about opportunities in our engineer- 
ing and research departments, write us, stating your 
qualifications. Depending on the location you prefer, 
send your letter to Personnel Dept., Minneapolis- 
Honeywell, Minneapolis 8, Minn.; Personnel Dept., 
Minneapolis-Honeywell, Brown Instruments Division, 
Philadelphia 44, Pa.; or Personnel Dept., Minneap- 
olis-Honeywell, Micro Switch Division, Freeport, ill. 


MINNEAPOLIS 


Honeywell 
Fouts wn Coitiols 
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Aladdin and the “Al Kali” 


You remember the story of Aladdin and his magic lamp. But 
what never came out in Arabian Nights was the probability 
that Aladdin might well have used ‘‘al kali’’ to cleanse and 
polish the old lamp, when he made the discovery of its 
magic properties. 

The origin of soda ash—oldest of the major industrial 
chemicals—is veiled in antiquity. Its history goes back at 
least 5,000 years through the civilizations of many peoples. 
In various parts of the world the ashes of plants were leached 
to obtain soda. One of the plants so used by the Arabians was 
kali, and their term for soda, al kali, became our word alkali. 

The miracles of modern industrial chemistry of course far 
surpass the magic of Aladdin's lamp. Many of these industrial 
processes and products employ alkalies to bring to our. civiliza- 
tion a multiplicity of refinements undreamed of even a few 
short years ago. As one of the nation’s leading producers of 
alkalies and related chemicals, Columbia-Southern salutes the 
achievements of the industries it serves. 


SODA ASH— 


a chemical of many uses 


Although soda ash was first utilized for 
its cleansing powers—and soap making 
continues to be an important usage— 
other uses have long exceeded the orig- 
inal. Soda ash is a basic ingredient of 
glass, this being the largest single use; 
but soda ash is also essential to so many 
chemical processes that, in the aggre- 
gate, this is the largest market. Virtually 
every industry uses soda ash to some 
extent and the following are merely in- 
dicative of its versatility: water treatment, 
metals refining, pigments, pulp and paper 
making, textiles, petroleum refining, 
ceramics, leather tanning. A complete 
list of all processes involved would fill 
a good-sized book! 


COLUMBEA* SOUTHERN: 22 
CHEMICAL CORPORATION  Sitmtrrman's tout memes seam coe 


Calcene TM) + CHLORINATED BENZENES + MURIATIC ACID « 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY Pena 


DISTRICT OFFICES: Boston * Charlotte « Chicago © Cincinnati ¢ 
FIFTH AVE. AT BELLEFIELD: PITTSBURGH 13, “Sen ee 
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Takes a lot to lay a carpet in the jungle 


The scene is “darkest Africa’. 

But Africa is lightening. Man’s quest 
for minerals, for new areas for agriculture 
and trade, is slashing ultra-modern, glar- 
ing-white air strips in once impenetrable 
jungle. 

Those pavers, portable air compressors, 
pumps and air tools—such as you might 
see working a city street—are Worthing- 
ton Blue Brutes going to “lay a carpet” 
in that hole in the jungle. 

Thus, Worthington, a major producer 
of equipment for public works, industry 


Good Water and Sanitation—engines 
pumps - water tréatment - comminutors 
gir compressors - air tools 


58 


compressors - steam tu’ 
power transmission « air conditioning 


and farm, brings the fruits of American 
technical genius to the strange places of 
the world. 

And illustrates, too, how the unique 
American talent of diversification helps 
public, employees and stockholders. For 
Worthington makes many things—not 
just construction equipment and pumps, 
but also engines, water works machinery, 
power transmission, petroleum equipment, 
air conditioning and refrigeration, many 
others. 

Such diversification builds stability ... 


Petroleum Products—compressors 
+ chilling equipment 
igeration - decoking systems 


engines - pumps 
ref 


makes Worthington, 112 yearsold, astrong 
link in the chain of American business. 
Worthington Corporation, formerly 
Worthington Pump and Machinery 
Corporation, Harrison, New Jersey. 


More Abundant Food — compressors 
fertilizer mixers air conditioning 
refrigeration - pumps 
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Wherever there’s electricity... 
you'll find Burndy connectors on the job! 


CHEMICAL—The heat and corrosion resistance . . . 
the high contact pressures and mechanical strength 
required by the heavy currents, so essential to 
modern chemical processes—are no problem with 
Burndy Connectors. They‘re engineered to meet 
specific operating conditions. 


MINING—Underground heavy-duty wiring systems 
must be protected against dampness, vibration, 
dust. Where a short circuit might cut off fresh air, 
stop the shaft elevators, throw out the lighting, 
interrupt pumping, or even cause an explosion — 
unfailing operation of the electrical installation is 
literally a matter of life or death. Leading engi- 
neers specify Burndy Connectors. 


UTILITIES—Burndy serves the utility industry with 
140 standard types of Power Connectors... for 
cable, tube, bar and special shapes . . . for copper 
and aluminum conductors ... in power stations, in 
overhead and underground installations. Burndy 
equipment is basic in utility connecting systems. 


PETROLEUM—Burndy Ground Connectors are used 
extensively in oil refineries to protect electrical in- 
stallations to prevent fires and explosions that 
might be caused by sparks of static discharges or 
by lightning. Burndy Ground Connectors, of every 
type, are designed and manufactured as accu- 
rately as those which are called on to carry current 
continuously. 


Burndy Connectors are specified because of their superior performance in joining, 
terminating, clamping, and grounding every size and functional variety of electrical 
conductor—from the smallest home wiring circuit to the largest industrial installations. 
Burndy engineering is continuously developing more and more efficient connecting 
methods. Engineering graduates and students are welcome visitors at Burndy 


Connector Headquarters. 


BURNDY ENGINEERING COMPANY * NORWALK, CONNECTICUT * BURNDY CANADA LTD., TORONTO, ONT. 


WORLD'S LARGEST MANUFACTURER OF ELECTRICAL CONNECTORS” 





Massachusetts Institute of Technology 
CAMBRIDGE, MASSACHUSETTS 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
offers the following Professional Courses: 


SCHOOL OF ARCHITECTURE AND PLANNING 


Architecture 


City Planning 


SCHOOL OF ENGINEERING 


Aeronautical Engineering 


Building Engineering and Construction 
Options: Heavy Construction 
Light Construction 
Business and Engineering Administration 


Courses: Based on Physical Sciences 
Based on Chemical Sciences 


Electrical Engineering 
Options: Electric Power 
Electrical Communications 
Electronic Applications 
Electrical Engineering 
Co-operative Course 
General Engineering 
Marine Transportation 


Mechanical. Engineering 
Options: Power 
Materials, Design and 
manufacturing 
Automotive 
Mechanical Engineering 
Co-operative Course 
Metallurgy 
Options: Metallurgy 
Mineral Engineering 
Meteorology 
Naval Architecture 
and Marine Engineering 


SCHOOL OF SCIENCE 


Mathematics 
Physical Biology 
Physics 

Quantitative Biology 


Chemical Engineering 
Chemical Engineering Practice 
Civil Engineering 
Options: Theory and Design 
Planning and Administration 
Construction and Management 


Economics and Engineering 
Options: Human Relations 
Industrial Economics 


Chemistry 
Food Technology 
Food Technology — Five Year Course 
General Science 
Geology 
Options: Geology 
Geophysics 


The duration of each of the above undergraduate Courses is four academic years 
and leads to the Bachelor's degree, with the following exceptions: (1) Architecture and 
Marine Transportation, which are five-year courses leading to the Bachelor's degree; 
(2) Food Technology (Five Year Course), Physical Biology, and the Cooperative Courses 
in Electrical Engineering and in Mechanical Engineering, which extend over a period of 
five years and lead to the Bachelor’s degree and the Master’s degree. 

Graduate study may be pursued in Textile Technology, Ceramics, Sanitary 
Engineering, and in most of the above professional Courses. The Master's and Doctor's 
degrees are offered in most of these fields. 

For information about admission, communicate with the Director of Admissions. 

The Catalogue for the academic year will be sent free on request. 
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Photography gives 
engineers quick, 
accurate facts 


@ In routine work—in unique applications—engi- 
neers find photography can supply information 
obtainable in no other way. It can show you in- 
ternal stresses in machine parts—you see what 
modifications in design will increase strength and 


reduce weight. You can study fast motion by slow- 
ing it down with high speed movies. You can record 
the flick of the cathode-ray trace or get accurate 
records of other instrument readings. 

Photography is already aiding engineering in 
many important ways, and new applications are 
being made every day. This has led graduates in 
the physical sciences and in engineering to find 
positions with the Eastman Kodak Company. If 
you are interested, write to the Business and 
Technical Personnel Department, Eastman Kodak 
Company, Rochester 4, N. Y. 


Photography has captured 

here a record of internal stresses 

in a notched shaft subject to tension. 
Polarized light passing through a 
plastic model of the part produces 
the stress pattern upon the film. 


FUNCTIONAL PHOTOGRAPHY 


. serves industrial, commercial and scientific progress 


Kodak 





WE ASKED GRADUATES TEN YEARS OUT OF COLLEGE: 


WHAT MADE YOU DECIDE 
ON A CAREER WITH GENERAL ELECTRIC? 


: rtisement was wr 
This adverti go—long eno 
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d were reques 
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graduated ten years a 
perspective, but not too 
tails of their coming wit! 
were sent a questionnair 
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1. G-E TRAINING PROGRAMS 

Sample quotes: “I knew that G.E. offered the best train- 
ing courses.” “‘Liked the idea of rotating assignments and 
courses.”” “Wanted to take advantage of the training 
courses.”’ “G.E. had a training plan which would let me 
choose a job after reasonable time for investigating jobs 
available in the Company.” “I felt that Test (Test Engi- 
neering Program) would make the easiest transition from 
school to work.” “‘I felt that | would get the best kind 
of electrical engineering training if | went with G.E.” 
“The Test course appealed to me because of its combina- 
tion of continued technical instruction plus practical ex- 
perience on the test floor.” 


2. VARIETY OF OPPORTUNITIES 

“Why does a youngster run away with a circus?” 
“Believed it was a good chance to find the field I liked 
best as I wasn’t quite sure what type of work I wanted 
to get into.” “G.E. goes out of its way to find the corner 
you are happiest in and best suited for.” “The varied 
opportunities of work let you change jobs without leaving 
the company.” “Only company which offered a job 
where an engineer could be in on design, sales and appli- 


th the 


answers, : 
informative apprats 
ource of career 
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al of G.E. as a 
opportunities. 


” 


cation—t.e., ‘application engineering.’ “Promise of 
varied experience made it unnecessary to decide on a 
particular specialty until | had more opportunity to look 
the field over.”’ 
3. GENERAL ELECTRIC'S REPUTATION 

“G.E.’s prestige and reputation appealed to me.” 
“G.E. was more favorably disposed to the coming war 
effort and was doing work directly contributory.” “High 
caliber persons with whom to work.”’ “Reputation for 
technical excellence.” “G.E.’s reputation as a good em- 
ployer.” “Because with the name of G.E. went a sense 
of security.” “I felt that G.E. was the leader in the 
electrical field and I wanted to take part.’’ 


4. CONSIDERATE TREATMENT 

“The only offer I received was from General Electric 

other companies interviewed would not consider me 
because of my reserve officer status.” ““Among the com- 
panies offering jobs to college graduates in 1941, G.E. 
seemed to take more of a personal interest in its new 
men.” “The G-E representatives made me feel they 
were interested in me.” 


For a free booklet, “Planning Your Career,” a description of such G-E training programs as the Test Engineering 
Program, Business Training Course, Manufacturing Training Program, Chemical and Metallurgical Program, the 
Physics Program and Sales Training programs, write to General Electric Co., Dept. 221B-6, Schenectady, N. Y. 


GENERAL @@ ELECTRIC 





